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INTRODUCTION TO DIAGNOSTICS 
9020 A/D/E 


OPERAND--COMMENTS FIELD 


The OPERAND—COMMENTS field contains the oper- 
and and contents of the comments field specified in the 
BAL source statement. 


IDENT FIELD 


_ The IDENT field- contains the contents of columns 73 
-- 80 of the BAL source statement, which are used by the 
SPT edit program or for card identification and sequencing. 


Cross-Reference Listing Of Symbols 


When the ANALYZ option on the $BAL control card 
is specified, the symbolic analyzer is called to produce a 
cross-reference listing of all symbols used in a program. This 
option is valid only when a program listing is also 
requested. The NLISTed statements are not processed by 
the BAL analyzer. Consequently, any multidefined sym- 
bols, system symbol redefinitions, etc. which occur in 
NLISTed code will not be detected by the analyzer and the 
appropriate flags will not appear in the listing. The 
cross-reference. listing, entitled "Symbolic References,” 
appears after the relocation dictionary listing in Appendix 
G. 


The symbolic analyzer is a part of the assembler, and 
the use of this option requires at least one additional pass 
to produce the cross-reference listing. The listing gives the 
line number of each symbol definition and the line numbers 
of all statements that refer to the symbol. Multidefined 
symbols and redefined system symbols are flagged. A 
separate listing of any undefined symbols is printed after 
the symbol listing. The symbolic analyzer can handle any 
number of references, but if more than 255 undefined 
symbols occur, only the first 255 are printed and a 
diagnostic message, stating that there are unlisted and 
undefined symbols, will be printed. 


Diagnostics 


The assembler prints a diagnostic message in the 
program listing for errors discovered during processing of a 
BAL source program. The diagnostic message(s) is printed 
immediately after the erroneous statement. If no LIST 
option was present on the $BAL card,-or if an NLIST is in 
effect for the erroneous statement, the assembler will force 
printing of the statement and all unsuppressed diagnostics. 
The asterisks that precede each message are for ease of 
identification in the program listing. 


Execution 
Permitted Message 


No #*4x* FIELD n HAS INVALID PUNCTUATION 


No *##** FIELD n HAS FOUND INVALID CHAR- 
ACTER 


BALASM-—03 1 March 1971 


Execution 


Permitted 


No 


Yes 


No 


Yes 


No 


Yes 


Yes 


No 


Yes 


Yes 


Meaning 


*e*%* FIELD n HAS A SYMBOL OR NUMBER 
WHICH IS TOO LONG 


¥#¥4* FIELD n HAS AN EXPRESSION WHICH IS 
LONG OR COMPLEX 


#&4** (symbol) IS AN UNDEFINED SYMBOL 
***%* FIELD n HAS AN INVALID USE OF * 


¥4#%*% FIELD n IS INVALIDLY COMPLEX RELO- 
CATABLE 


*#*** FIELD n HAS A VOID EXPRESSION 
POSSIBLE ERROR 


*#%** FIELD n HAS BEEN TRUNCATED ~— POS- 
SIBLE ERROR 


¥#4%% FIELD n HAS A RELOCATABLE SYMBOL 
WHICH IS MULTIPLIED OR DIVIDED 


*#64%** FIELD n HAS TOO MANY ELEMENTS IN AN 
EXPRESSION 


“= (symbol) 1S A MULTI-DEFINED SYMBOL 


#e¢e* USE OF A PRIVILEGED OP CODE — POS- 


SIBLE ERROR 


*#%** FIELD n HAS AN EXPRESSION INVALIDLY 
TERMINATED 


*#**% PSEUDO-OP IS MISPLACED — POSSIBLE 
ERROR 


*4#%% HALF WORD ALIGNMENT HAS OCCURRED 
— POSSIBLE ERROR 


*a*¢* FIELD n HAS A RELOCATABLE IN PLACE 
OF ABSOLUTE 


##%%% FIELD n HAS AN ERROR IN LITERAL 
DEFINITION 


*#4&% DC SPECIFIED BUT NO VALUE LIST — 
POSSIBLE ERROR 


*#¢4% FIELD n HAS UNUSED REGISTER SPE- 
CIFIED FOR DROP — POSSIBLE ERROR 
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SUBJECTS TO BE CONSIDERED: 


TERMINOLOGY 
SYSTEMS DIFFERENCES, 9020 A/D/E 
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TAPE OR DISK FORYATTING = 
LOADING TECHNIQUES 
INPUT MESSAGES AND ASSOCIATED FORNATS 
OUTPUT MESSAGES AND FORMATS — 
GO/NO-GO LISTING ANALYSIS 
“BASIC STORE LISTING ANALYSIS 
11, HARDCORE LISTING ANALYSIS 
12, INITIAL DIAGNOSTIC MONITOR CIDN) ANALYSIS 
13, SECTIONS RELATIVE TO SDYVYDY 
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LESSON OBJECTIVES © 


oS 


1, DESCRIBE THE VARIOUS TYPES OF TROUBLESHOOTING TESTS 
AVAILABLE FOR MAINTAINING THE 9020 COMPUTER COMPLEX. 


2, DESCRIBE THE DIAGNOSTIC PROGRAMS 5 AVATLABLE FOR 9020 
"SYSTEM" TROUBLESHOOTING, ~~ 

3, NAME THE SEQUENCE OF PROGRAMS AS THEY EXSIST ON THE 
DIAGNOSTIC TAPE OR DISK. 


4, STATE THE ORDER PROGRAMS THAT WILL BE EXECUTED IF 
LOADED VIA A CE OR IOCE. 


5, LOCATE AND DESCRIBE THE FORMATS FOR THE VARIOUS 
ie OF RECORDS, 


C004 


USE OF DIAGNOSTICS 


L.INITIAL FACTORY CHECK-OUT OF EQUIPMENT. 
2, SITE ACCEPTANCE (SEVA NODULE). 
A, SAFE STORE TEST. 
B, COMPUTING TIME ADJUSTMENT FACTOR. 
—C._DISPLAY INSTRUCTIONS PERFORNANCE TEST, 
D. CHANNEL DATA RATE TEST. 
3, ROUTINE/CORRECTIVE MAINTENANCE. — 
4, SYSTEM/SUBSYSTEM CHECK-OUT, 


TROUBLESHOOTING TESTS 


1, ELEMENT/DEVICE TESTING: | 


A, TAPE DRIVES, HIGH SPEED PRINTER, CARD READER/PUNCH, 
FLIGHT STRIP el USING eae ve DEVICES, 


B, FRONT PANEL TESTING ISIN CUSTOMER ENGINEERING 
PANELS : . . | 


(1) DISK IN-LINES 
(2) RIPPLE LOCAL STORE (CE/IOCE) 
(5) CE/TOCE STORE-FETCH 
(4) MANUAL BRING-UPS 
C, FAULT LOCATING TESTS (FLT’s) 
(1) HARDWARE CHECKING OF ELEMENTS (CE/IOCE) 
(2) MOST BASIC ELEMENT TESTING 


(3) FOUNDATION FOR HIGHER ORDER DIAGNOSTICS 


SYSTEM ORIENTED TESTS 


1, DIAGNOSTIC MAINTENANCE TAPE OR DISK: 


A, GENERAL TESTING, G0/NO-GO, BASIC STORE, HARDCORE/IDM, 
SDM AND MDM. 


B, SPECIFIC MDM TESTS FOR 9020 SYSTEMS: 
(1) SYSTEM CHECK-OUT OF PERIPHIAL EQUIPMENT (SCOPE/D70C3) 
(2) SYSTEM EVALUATION (SEVA/DEOAS) : 


(a) TWO PASSES OF SEVA AND DD8AO FOR RECONFIGURATION 
TESTING, ) | 


~(B) USED FOR CERTIFICATION OF THE NAS CCC COMPLEX, 


2. DIAGNOSTICS AIMED AT HARDWARE/SOFTWARE COMPATIBILITY IN 
TERMS OF NAS OPERATIONAL STATUS: 


A. SIMECERTIFY (NCST-00) 
-B, DYNAMIC SIMULATION, 
C, QUICK ANALYSTS OF RADAR CQARS/D7HCL) 


D. CERTIFY (NCST-ON LINE) 


A. 9020A System Maintenance Tape 


When loading via 1OCE: 


DO0010 


1. IPL loads Go/No-Go. 


2. Go/No-Go tests !1OCE and then Go/No-Go 
loads Basic Storage Test. 
D0020 
Basic 

Storage 
Test 


3. Basic Storage Test tests MACH 
storage and then returns to Go/' 
No-Go for loading of IDM. 


4, IDM tests 1OCE by sequentially 
loading and running sections « 
D1003-D1077 and then loads SDM. 


5. SDM waits for antry of input 
messages, Additional sections 
that can be run, depending on 
availability of units, are: 


er SES 


Di401 1OCE Internal Timer 

D1403 - fOCE Delay Instruction 
01501 [fOCE Diagnose Kernal, Part 3 
D2008 MACH to Main Storage 
02101 !OCE Local Storage 

D2740 MACH Storage 


03051-D3155 Channel Tests 
04050-04060 Tape Tests a 
D6251-D6262 2540 Reader Punch 
D6351-D6356 1403 Printer 
D6651-D6653 1052 Printer Keyboard 
D6A51-D6A58 2821 Control Unit. - 
08051-D806A DASF 

OCC51 PAM and Adapters 

DCC6Ei Flight Strip Printer 


Formatted 


{OCE and CE) 


DODAO 


Configuration 
Program 


“= 1003-01077 | ' 


functiona! 
test sections 


| IOCE 


D1151-DE385 


Remaining 
test 
sactions 


DFFFF 


Dummy 
Section 


Logout (For | 


(Loa) When loading via CE: 


1. 


IPL loads Go/No-Go, 


2. Go/No-Go tests CE and then 


loads Basic Storage Test. 


. Basic Storage Test test first 


128K (decimal) of SE and | 
then returns to Go/No-Go 
for loading of IDM. 


. IDM tests CE and then 


loads MDM-A. 


MDN.-A waits for entry of input 
messages: Sections that can be 

run, depending on availability 

of units, are: — 

DODAO Configuration Tests 
D1151-Di1EE CE Functional Tests 
D11F6-D11F8 CE Diagnose Kernals 
D11FA SCON 

DI1FC IATR 

D11FD SATR, Part 1 

D14A1 CE Internal Timer 


' D14A3 CE Dolay Instruction 


D16A1 Error Checking 

D1DA1 Direct Control 

D1EA6 SATR, Part 2 

D1EA8 ATR Controls 

D20A0; D20AA Main Storage 
0D21A1 CE Local Storage 
D3051-DCC61 Same as 1OCE (at left) 
D46A0 TCU Dual! Interface 
D6AA0 2821 Dual Interface 
DGCA4 7265-02 System Console 
OCCAO PAM Dual tntorface 
DDG6GA1 DAR/SR 


‘DDDA1 I0CE Processor 


DEOA1-DE3CC SEVA Program 
Acceptance Tast Sections 


FIGURE 1-1. OPERATION OF SYSTEM MAINTENANCE TAPE (PART 1 OF 2) 


S0E 


LOAD IDM VIA 
G0/NO-GO 


LOAD IDM VIA 
6O/N0-0 


: | im LOADS SDM | 


RESULT OF "A" SYSTEM 
IPL 


B. 8020D and 9020E System Maintenance Tape 


When loading via {OCE: 


1. IPL toads Go/No-Go. 


2. Go/No-Go tests [OCE and then 
toads Basic Storage Test. 


3. Basic Storage Test tests MACH 
storage and then returns to Go/ 
No-Go for loading of 1DM. 


4, 1DM tests 1OCE by sequentially 
loading and running sections 
D1003-D1677 and then loads SDM. 


§. SOM waits for entry of input 
messages. Additional sections 
that can be run, depending on 
availability of units, are: 
D1401 !0CE Internal Timer 
D1403 10OCE Delay Instruction 
D1501 IOCE Diagnose Kernal, Part 3 
D2101 {tOCE Local Storage 
D2308 MACH to Main Storage 
D2740 MACH Storage 
D3051-D3155 Channel Tests 
04050-D4060 Tape Tests 
D6251-D6262 2540 Reader Punch 
16351-06256 1403 Printer 
D6651-D6653 1052 Printer Keyboard 
DG6A51-DGA58 2821 Control Unit 
D8051-D806A DASF 
D9051 Reconfiguration Unit 
DA051 Channel-to-Channel Adapter 
DB051, DB052 2701 Data Adapter Unit 
OCC51 PAM and Adapters 
DCC61_ Flight Strip Printer 


DOoD10 
Formatted 
Logout 
(For 1OCE) 


DODEO 
Short Logout 
Formatter 


DOD70 
Formatted 
Logout 

(For CE) - 


P= 11003-D1077 


1OCE 
functional 
test sections. 


D1101-DE5CA 


Remaining. 
' test 
sections 


When loading via CE: 


ed 


_ IPL loads Go/No-Go. 
. Go/No-Go tests CE and then 


loads Basic Storage Test. 


Basic Storage Test tests first 
128K (decimal) of SE and 
then returns to Go/No-Go 
for loading of Hardcore. 


. Hardcore tests CE and thei 


loads SDM. 


. SDM waits for entry of input 


messages. Sections that can be 
run, depending on availability 
of units are: 
D1101-D1103 Basic CE Test 
D1108 Basic Diag and Logout 
D1111-01115 CEDA 
D1151-D13C8 CE Function Tests 
D13CD CE Random 
D1DA3 Direct Control 
D22A0-D22AA SE and DE Storage 
D3051-DCC61 Same as left but 
also including 
D&CAG 7265-03 Config Console 


. Enter LMIDM/ message to 


SOM at any time to load 
MDM-D/E. All the above listed — 
sections plus the following run 
under MDM-D/E: 

D24A0 DE/DG Interface 
D46A0 TCU Dual Interface 
DGAAO 2821 Dual Interface 
D6CA4 7265-02 System Console 
D80A0 DASF Two Channel Sw 
DBOA1 DAU Two-Processor Sw 
DCCAO PAM Dual Interface 
DDG6A2 DAR/DAR Mask 
DD8A0 Configuration Control 
DD9AO ATR Controls 

DDAAO SSU Multi-Element 
DDDA1IOCE Processor 
DEOA3-DE5CA SEVA Program 
Acceptance Test Sections 


FIGURE 1-1. OPERATION OF SYSTEM MAINTENANCE TAPE (PART 2 OF 2) 
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"A" AND "D/E" CE IPL COMPARED 


IPL "WCE IPL "VE" CE 


+ THIS DECISION IS MADE WHEN THE DIAGNOSTIC TAPE IS BUILT, THE 
"A" SYSTEM TAPE DOES NOT HAVE HARDCORE, AND THE “D/E TAPE IS — 
DESIGNED TO BY-PASS IDM VIA PROGRAM CONTROL, — 


ll 


"D/E" CE AND HARDCORE 


“1, APPLICABLE TO D/E COMPUTE ELEMENT ONLY, 

2, BY-PASSES IDM AND LOADS SIM 

3, TESTS THE STANDARD INSTRUCTION SET FOR THE D/E CE, 
4, LOADED BY GO/NO-GO AND CONTAINS NO MONITOR, 


l2 


BOOTSTRAP CONCEPT 


DIAGNOSTICS ASSUMES THAT: 


1, MINIMUM EQUIPMENT IS OPERATIONAL, 
2, FLT’s HAVE RUN ERROR FREE,<—nor Awa rac 


3, THE LPSW INSTRUCTION WORKS AND CAN SET THE CONDITION 
CODE lige INSTRUCTION COUNTER. 


rus 
4, (ONE K (HEX) STORAGE IS OPERATIONAL. 
BOOTSTRAP: 


ye ceo ro TEST AN INSTRUCT ION, (LPSI USE THIS INSTRUCTION TO ESTAB- 
LISH CERTAIN CONDITIONS, BRANCH ON THIS CONDITION TO TEST 
THE NEXT INSTRUCTION. AS EACH INSTRUCTION IS TESTED AND 
VERIFIED, IT IS ADDED TO THE GROUP THAT CAN BE USED 10 
VERIFY FOLLOWING INSTRUCTIONS, 


ULTIMATE GOAL: 


ESTABLISH AND VERIFY ENOUGH BASIC INSTRUCTIONS AND CORE 
STORAGE TO LOAD AND SUPPORT LARGER, MORE SOPHISTICATED, 
| DIAGNOSTIC PROGRAMS , SDV) 
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DIAGNOSTIC PROGRAM GO/NO-GO 
(DO010) 


1, PURPOSE: 


A. TEST 15 BASIC INSTRUCTIONS REQUIRED BY THE BASIC STORE 
HARDCORE OR IDM DIAGNOSTIC PROGRAMS. 


B, TEST THE ABILITY TO FORM AN EFFECTIVE ADDRESS, 


C, TEST THE ABILITY TO START INPUT/OUTPUT OPERATIONS, 


2, DETAILS” 
A, STAND-ALONE, NON-RELOCATABLE. 
B, MUST BE FOLLOWED BY BASIC STORE, 
C, LOADS AND TRANSFERS CONTROL TO BASIC STORE. 


D, RESIDES IN PSA OF MACH CIOCE IPL) OR MAIN STORAGE (CE IPL) 
UNTIL OVERLAYED BY HIGHER ORDER DIAGNOSTIC PROGRAYS, 


1h 


DIAGNOSTIC PROGRAM BASIC STORE 
(D0020) 


1, PURPOSE: 


A. TEST THE ABILITY TO STORE AND FETCH IN MACH (IOCE IPL) 
OR MAIN STORAGE (CE IPL), : 


B, TEST THE ABILITY TO ADDRESS MACH OR MAIN STORAGE: 


2, DETAILS: 

STAND-ALONE NON-RELOCATABLE. 

LOADED BY GO/NO-GO. 

RETURNS CONTROL TO GO/NO-GO UPON SUCCESSFUL COMPLETION, 


D, PROVIDES FOR TESTING FROM ADDRESS 800 (HEX) THROUGH 
20K (HEX) MAIN STORAGE AND 800 (HEX) THROUGH 19 K (HEX) 
MACH STORAGE. 


oe see 


* NOTE: THE UPPER 1K (HEX) CF MACH STORAGE IS NOT TESTED BY BASIC 
STORE. THIS AREA IS RESERVED FOR 1/0 DEVICES AND IS CALLED THE 
UCN (UNIT CONTROL WORD) AREA. 


15 


HARDCORE OR IDM? 


16 


TEST 15 INSTRUCTIONS 
EFFECTIVE ADDRESSING 
START 1/0 OPERATIONS 


TEST MACH OR MAIN 
TEST ADDRESSING 


INITIAL DIAGNOSTIC MONITOR (IDM) 
DOBOL 


1, PURPOSE: 


A. PROVIDE CONTROL FUNCTIONS REQUIRED TO RUN CPU BRING- 
UPS FOR THE A AND D MODEL IOCE’s AND THE A MODEL CE. 


B, "A" TOCE SECTIONS DLO00 THRU D1080, 
C. “D” IOCE SECTIONS D1000 THRU D1077, 
D, "AY CE SECTIONS D1150 THRU 11FO, 


2, ODETAILS:. - | , 
A, TESTS THE STANDARD INSTRUCTION SET. 
B, USES INSTRUCTIONS TESTED IN GO/NO-6O, 


C, USES ADDITIONAL STORAGE TESTED BY BASIC STORE, — 


3, LOADING: 


A, LOADS SDM FOR bee AND D MODEL IOCE’s AND MDM-A FOR 
THEA MODEL CE. 


B, BY-PASSED (NOT RUN) FOR D/E MODEL CE, 
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HARDCORE (DOO40) 


1, PURPOSE: 


HARDOORE TESTS THE INSTRUCTIONS (STANDARD INSTRUCTION SET) 
USED BY SDM, 


2, DETAILS: 
A, STAND-ALONE PROGRAM WITH NO INPUT/OUTPUT CAPABILITY, 


B, ASSUMES THAT MOST FLT’S (CE ASSOCIATED) HAVE RUN ERROR 
FREE AND THAT GO/NO-GO, AND BASIC STORE PROGRAMS WERE RUN 
SUCCESSFULLY, | 


C. USES INSTRUCTIONS AND STORAGE PREVIOUSLY TESTED, (BOOT- 
STRAP CONTINUATION, 


3, LOADING: 


LOADED BY GO-NO-GO, AFTER BASIC STORE. IS COMPLETED, WHEN THE 
ENVIRONMENT IS A D/E MODEL COMPUTE ELEMENT, APPLICABLE ONLY 
TO THE D/E SYSTEM COMPUTE ELEMENT, = 
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SUBSYSTEM DIAGNOSTIC MONITOR 
DACA 


1, PURPOSE: 


PROVIDES A FULL SET OF CONTROL FUNCTIONS TO SEQUENTIALLY TEST 
IN A SINGLE PROCESSOR ENVIRONMENT , 


2, DETAILS: 
A. FOLLOWS TDM FOR AN A OR D IOCE IPL, 
B, FOLLOWS HARDCORE FOR A COMPUTE ELEMENT IPL D/E. 


C. MAJOR dll RESIDENT, CAN COMMUNICATE VIA INPUT/OUTPUT 
MESSAGES , 


D.~ ENTERS WAIT STATE WHEN ae AND EXECUTES TASKS AS DIR- 
ECTED BY COMMAND, 


“ei camor BE EXECUTED ON THE “A” SySTEN COMPUTE ELEMENT, 


3, LOADING: 
LOADED BY IDM OR HARDCORE BASED ON THE IPL SOURCE. 


locE ———>-1D" ——> Sov 
D/E. CE———> HARDOORE —> SIV 
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MULTIPROCESSING DIAGNOSTIC MONITOR (MDM) 
(DODOO AND DODSO) 


A ple 
PURPOSE +. 


PROVIDES A FULL SET OF CONTROL FUNCTIONS TO F FULLY 
TEST A 9020 SYSTEM, 


DETAILS : 


A, 9020 A ONLY (DODOO) ASSUMES GO/NO-GO, BASIC 
STORE AND IDM RUN WITHOUT ERROR (MDM-A), 


B, 9020 D/E ONLY (DOD50) ASSUMES GO/NO-GO, BASIC 
STORE HARDCORE AND SDM RUN WITHOUT ERROR (MDM-D/E)., 


C,.. EMPLOYS MULTI-PROCESSING AND MULTI-PROGRAMMING 
TECHNIQUES TO PROVIDE TESTING CAPABILITY IN A TOTAL 
“SYSTEMS” ENVIRONMENT, 


D PROVIDES THE VERSATILITY AND FLEXABILITY NEEDED 
TO ISOLATE “SYSTEMS” FAULTS, 


LOADING : 


MDM IS LOADED BY IDM WHEN IN ve "A" ENVIRONMENT AND 
CE. LP. TS EMPLOVED. 


MDM ITS LOADED BY SDM, UPON COMMAND, WHEN OPERATION IS 
IS IN THE D/E ENVIRONMENT AND CE IPL IS EMPLOYED, 
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CRITERION 1 


1. List the 4 general uses of the diagnostic programs. 


2. Front panel testing, using customer engineering panels, allows the 
testing of: 


a. Systems. 

b. Elements/Devices 

c. Software 
Devices only. 


e.. Elements only 


3. What is the purpose of Fault Locating Tests (FLT's)? 


4, What kind of testing is accomplished using the Diagnostic "SCOPE"? 
5. At what environment is the diagnostic "SEVA" aimed, 


6. Assume an "A" system environment, and an IOCE IPL, what will be the 
sequence of programs that will be executed? 


7. In the following examples, cross out the diagnostic programs that 
will not be executed based on the source of the IPL. 


Source System Programs 

IOCE A Go/No~Go, Basic Store, IDM, Hardcore, SDM, MDM 
CE A Go/No~Go, Basic Store, IDM, Hardcore, SDM, MDM 
IOCE D/E Go/No~Go, Basic Store, IDM, Hardcore, SDM, MDM 
CE D/E Go/No-go, Basic Store, IDM, Hardcore, SDM, MDM 


8. What is the difference in the Basic Store program in terms of an IOCE 
vs a CE IPL? 


9. What is the sequence of programs on the tape or disk, irrespective of 
“the source of the IPL? 


a What program is available to the D/E system that is not available for 
A system? 3 ) 
21 


DIAGNOSTIC SECTION LABELING 


Pl P2 a S2. SR RL 
ALLWAYS "D" SECTION ROUTINE # 
FOR DIAGNOSTIC 
REVISION 
GENERAL/SPECIFIC 
MACHINE AREA 
SECTION NUMBER 
sl= 9 1OCE 
r 
5 
EITHER 
: 
P CE 
F 
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IBM 9020D AND 9020E DATA PROCESSING 
INDEX OF MAINTENANCE DIAGNOSTIC PROGRAMS 


‘IDENTITY | ° MONITOR 


DESCRIP= 


> 
a cd é Ae TION 
‘e) re) “4 
A os 
oane” 
OH oaae 
SOR" = 
Hog oO 
Batt Od 
Od agea v 
PPPSSSAA oO a 4 ‘i 0 3 
12312r12 ; 2 8 BES8R 
D0000 IPL Card Deck Loader X X DMMM I None 
D000 1 Utility Library Loader xX X DMMM. I VI 
DOO 10 Go/No-Go xX xX DMMM JI VI 
DO020 | Basic Storage Test X X DMMM I VI 
D0040 Hardcore Xx DMMM I VI 
DOBO 1 Initial Diagnostic Monitor] X DMMM I VI 
DOCcOO0 Subsystem Diagnostic ed 
Monitor X xX DMMM I VI 
DOCFO Storage Dump X X DMMM I VI 
DOD10 Formatted Logout - |X Xx DMMM I VI 
DODSO Multiprocessing Diagnostic 
; Monitor D/E x DMMM I VIT 
DO D60 Short Logout Formatter xX X xX X DMMM JI VII 
DOD70 Formatted Logout xX Xx X DMMM JI VII 
D1003 LA X “X xX 1003° II- VIII 
D1004 L X xX xX 1003 II | VIII 
bD1005 ST X > eae 1003 II VIII 
|pi006 A x x X 1003 II | VIII 
bDi007 S, C x X X 1003 II | VIII 
{D1008 CL X a ae ivu3 ii Viii 
D1009 N, O, X x x xX 4003 II VIIIL 
| i00¢ AL, .SL x x xX 1003 If VIII 
;D1010 LR Part 1 Xx X X 1010 If VIII 
bio11 LR Part 2 X X X 1010 If VIII 
v1012 } LR Part 3 Xx X X 1010 II VIII 
LR Part 4 X xX X 1010 Ii VIII 
AR x xX X 1010 II VIII 
SR, CR X xX XxX 1010 II VIII 
CLR Xx xX X 1010 II VIII 
NR x x 1010 II VIII 
OR X a x 1010 Ii VIII 
XR xX Xx x 1010 II } VIII 
LPR, LNR, LTR, LCR x x xX 1010 II VIII 
ALR, SLR x x XxX 1010 If VIII 
BCR, BC x ie Se 101F II IX 
BLR, BAL xX x X 101F II IX 
BCT, BCTR X 1X xX 101F II IX 
BXH, BXLE x xX X 101F If Ix 
Branch Instructions X X X 101F II Ix 
LH, STH, AH, SH, CH X x XxX 1027 II IX 
SRA, SLL, SLA X x XxX 102A II IX 
Xx xX X 102D II IX 
x xX XxX 102D If IX 
X xX Xx 102D II Ix 
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1231l2r12 H 
D1030 NI X > aa ae 
D1031 QI x xX X 
D1032 XI Xx x X 
Di037 STM x X X 
D1038 STM, LM X X X 
D103C SVC, LPSW, SPM, SSM x xX xX 
D103F MH X X X 
D1040 M X X XX 
D1041 MR Xx X X 
D1i042 _D xX X X 
DI043 DR x xX X 
D1045 Ic, sTc x x xX 
D1047 SRDL, SRDA, SLDL, SLDA X xX X 
D104A CLC X Pree 
D104B CLC x X= X. 
D104C CLC, MVC X xX X 
D104bD NC X X X 
D104E oc X X X 
bi04r KL a x OA 
b1050 MvO Xx x 
DIi051 MVN x X X 
D1052 MVZ Xx x. ak 
D1053 MVW X X X 
DIO5A CVB, CVD x X X 
D105C TR X X X 
Di05D TRT X X X 
DIO5E PACK, UNPK X X X 
DIOSF PACK, UNPK Xx x Xx 
D1060 Boundary Test of NC, OC, 

XC, MVO, MVN, MVZ xX xX X 
bD1063 EX, Small Binary Set; 

Part 1 X X X 
1D1064 EX, Small Binary Set; 
has fe Part 2 xX xX Xx 
bi065 EX, Small Binary Set; 
Part 3 x x Xx 
D1066 EX, Standard Set; 

Part 1 x X X 
D1i067 EX, Standard Set; 

Part 2 X xX X 
Di068 LDA, LI, TS, WRD; Part 1 xX X X 
Di069 LDA, LI, TS, WRD; Part 2 x X xX 
D106B Program Interrupts, Part 1/X xX X 
D1i06C Program Interrupts, Part 2;X X Xx 
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102D II IX 
102D II IX 
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1037 II IX 
103c 11 IX 
103F II IX 
103F II j IX 
103F II IX 
103F II IX 
103F “II IX 
1045 II IX 
1047 II IX 
104A II x 
104A II x 
104A II x 
104A II } X 
104A II X 
iOaAa Gi K 
luéA Ii | X 
104A II x 
104A II | X 
1053 II xX 
105A II ! xX 
105A IL , X 
105A 1 x 
105A II | X 
105A II | x 
1060 II | x 
1063 II | x 
1063 II x 
1063 II | xX 
1063 II x 
1063 Ir | Xx 
1068 II X 
1068 II x 
106B II XI 
106B II XI 
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| PPPSSSAA 

112312r12 

D106D Program Interrupts, Part 3 

D106E Operation Exceptions 

b1071 EX, Program Interrupts}; 
Part 1 

D1072 EX, Program Interrupts; 

‘Part 2 

1p1075 Pair Instruction Scrambler 

bD1076 Diagnose Kernels, Part 1 

D1077 . Diagnose Kernels, Part 2 

bi101 Basic CE Test, Part 1 

|p1102 Basic CE Test, Part 2 

'b1103 Basic CE Test, Part 3. 

D1108 Basic Diagnose-and Logout 

D1111 CEDA, Part 1 . 

D1112 CEDA, Part 2 

D1113 CEDA, Part 3 

p1114 CEDA, Part 4 

b1i115 CEDA, Part 5 

(D1151 | LA 

“piis2 ju 

:B1153 {| ST 

/D1154 | A 

/D1155 ; Sc 

D1156 1 CL 

}1D1157 1 N, O, X 

|DiiSAaA | AL, SL 

b115C LR, Part 1 

D115D j LR, Part 2 

DI1ISE LR, Part 3 

{DI15F j LR, Part 4 

|D1160 AR 

Di161 | SR, CR 

Diloe | CLR 

}bD1163 ! NR 

bito4 | OR 

'biI165 XR 

\p1166 LPR, LNR, LTR, LCR 

,D1167 ALR, SLR 

ipitoy BCR, BC 

"DIIOA i BALR 

|D116B 1 BCT, BCTR 

b116C BXH, BXLE 

+D116D Branch Instructions 

‘pIl6OF AH, SH, CH 
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1351 
1151 
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115C 
115C 
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115C 
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Il XIV 
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II XIV 
II XIV 
II XIV 
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Sos 
g8eee 
Oo H gy Wed 
g ns Ww 
[<9] 2 3 c 6 
XN} EB & p O-d 
QO!) UV A ar vw 
hy 1), PRP YH Yaw 
eee $3 a/S A aloe 008 
12312r12 S 8/A a. 8las Sak Vol 
D1171 SRL, SRA, SLL, SLA x > tae M XV 
D1173 TM x xX xX M XV 
bD1174 CLI x xX M XV 
D1175 MVI X xX xX M XV 
D1176 NI Xx a M XV 
D1177 OL X X xX M XV 
D1i178 XI xX xX xX M XV 
D1179 TS x X xX M XV 
D117B STM x xX X M XV 
D117C STM, LM x X xX M XV 
D117E SVC, LPSW, SPM, SSM x xX xX XV 
D1180 MH xX xX xX M XV 
bD1181 M x x ok M XV 
'D1182 MR X xX xX XV 
D1183. sd] ¢ ~iD X X xX M XV 
D1184 DR X X xX M XV 
b1186 SRDL, SRDA, SLDL, SLDA x xX xX M XVI 
| DI18A CLC, MVC x xX Xx M XVI 
D118B NC x xX xX M XVI 
{bD118C . oc X x x M XVI 
| bi18D xc x X xX M XVI 
1 418E MVO x xX Xl M XVI 
BIl8F MVN x x M XVI 
D1190: MVZ 4 X xX M .XVI 
bi191 MVW x xX xX M XVI 
1192. | IC, STC, ISK, SSK x -X xX M XVI 
D1196 CVD, CVB x x xX] OM XVI 
| D1197: TR ; x Xx X M XVI 
| D1198 TRT x xX xX “M XVI" 
cee? PACK, UNPK; Part 1 x xX M XVI 
1 DISA _ PACK, UNPK; Part 2. x x M XVI 
D119B Boundary Test of NC, OC, 
XC, MVN, MVZ, TR, TRT x xX xX M XVI 
p119c SPSB, LPSB, LI; Part 1 x xX xX XVI 
p119D SPSB, LPSB, LI; Part 2 x Kx XVI 
DI1A2 | LE, STE, LD, STD, CE, CD x ae! M XVI 
DIiA6 | LER, CER, LDR, CDR, LTER x x xX M XVI 
D11A9 LTDR, LCER, LCDR x x xX M XVI 
D11AC LPER, LPDR, LNER, LNDR x xX X M XVII 
D11B0 AER, ADR, AE, AD x X xX M XVII 
biiy4 AUR, AWR, AU, AW X x X M XVII 
b11B8 SER, SDR, SE, SD ey xX xX M XVII 
D11BC SUR, SWR, SU, SW X Xx xX M XVII 
D11CO © HER, HDR x xX xX M XVII 
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b11C2 MER, MDR, ME, MD 
b11C6 DER, DDR, DE, DD 
lD11ca -Multiply and Divide 
Reliability 
D11CD AP, Part 1 
b11CE AP, Part 2 
DI1CF SP 
D11D0 CP 
D11D1 ZAP 
D11b3 MP, Part 1 
D11D4 MP, Part 2 
D1i1D5 DP, Payt 1 
D11b6 DP, Part 2 
D11D7 ED 
D11D8 EDMK 
D11DA EX, Small Binary Set; 
Part 1 
D11DB EX, Small Binary Set; 
Pari 2 
piipc EX, Small Binary Set; 
Part 3 
DiiDD EX, Standard Set; Part 1 
D11DE EX, Standard Set; Part 2 
DI1IbDF EX, Floating Point Set; 
Part 1 
D11E0 EX, Floating Point Set; 
Part 2 
DI1E1_ EX, Decimal Set 
D11E4 Program Interrupts, Small 
Binary Set 
DI1ES Program Interrupts, 
Standard Set 
D1I1E6 Program Interrupts, 
Floating Point Set 
DI1E7 Program Interrupts, 
on Decimal Set 
1 pi1E8 Program Interrupts, 
| | Suppression Compietion 
D1i1E9 ' Operation Exception 
| DIJEB Execute Pgm Irpt, Small 
, Binary Set 
DI1EC Execute Pgm Irpt, Standard 
! Set 
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Execute Pgm Irpt, Floating 
Point Set 

Execute Pgm Irpt, Decimal 
Set 

Interval Timer 

360/9020 Mode Differences 
of Operation 

SPSB, LPSB, LI, 
SATR, DLY, MVW 

Diagnose, Scan-In, and 
‘Logout 

CSS, LC 

CVWL 

RPSB 

Interrupt Priority Test 

Random 

Interval Timer 

DIY Instruction 

Diagnose Kernels, Part 3 

Direct Control 

Local Storage 

Storage and Display 
Storage Diagnostic 

Storage and Display Stor- 
-age Error Checks 

Storage and Display Stor- 
age Protection 

MACH-TO-SE Diagnostic 

DE/DG Interface Functions 

MACH Storage Diagnostic 

Multiplexor Channel 
Functional, Part 1 

Multiplexor Channel 
Functional, Part 2 

Multiplexor Channel 
Functional, Part 3 

Multiplexor Channel 
Invalid Specifications 

Multiplexor Channel SPCI 

Selector Channel 
Functional, Part 1 

Selector Channel 
Functional, Part 2 


D11ED 


D1I1EE 


Di 3A0 
‘DI3A5° 
IATR 
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D13C8 
D13CD 
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D2 101 
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: ae Kn) TION TING 
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. @ fe} 
et E Ht} ae) 
oN OO ed 
geEe3 
fac § 
Sac 
PPPSSSAA U zx & o eee 
12312r12 S 818 & Bae Sar 
D3153 Selector Channel 
Functional, Part 3 xX xX xX xX A 3151 III XXI 
D3154 | Selector Channel Invalid ’ 
Specifications xX X X X A {3154 III} xXxXI 
D3155 Selector Channel SPCI xX X X X A 3055 III XXI 
D4050 2400/2800 Tape; Sense, 
Read, Write xX xX x X SA 4050 III XXII 
D4051_ 2400/2800 Tape; Backspace, : 
Forward Space X X X XI SA 4050 III XXII 
D4052 2400/2800 Tape, Characters , 
: as Tape Marks X X xX X SA 4050 Ii! XXII 
D4053 2400/2800 Tape; TIO, Count . 
: 5, CU Busy x X x X SA 4050 II XXII 
D4054 2400/2800 Tape; SIO, TIO, 
Clear Status. X X xX X SA 4050 III XXII 
D4055 2400/2800 Tape; Flags, 
CAW Valid and Invalid X X x X SA 4050 III XXII 
D4056 2400/2800 Tape; SIO, HIO xX X X xX SA 4050 III XXII 
D4057 2400/2800 Tape; Data 
. - Chaining — X X X XxX SA 4050 1217 AALL 
D4058 2400/2800 Tape; 7 Track ; . 
Mode Density | xX X xX X SA 4050 III XXII 
D4059 2400/2800 Tape; 7 Track : 
Mode | X xX X X SA 4050 III XXIT 
D405A _— 2400/2800 Tape; Translator|X X xX X SA 4050 III XXII 
.D405B 2400/2800 Tape, Data ; 
Converter xX X xX X SA 4050 III XXII 
D405C 2400/2800 Tape, Data 
Converter. X X x: X SA 4050 III XXII 
D405D 2400/2800 Tape, Data 
Converter Set X X xX X SA 4050 IIt XXII 
D405E 2400/2800 Tape; Rewind, 7 : 
: Unload, End of Tape X X x X SA 4050 III XXII 
D405F ; 2400/2800 Tape, Inter- 
changeability xX xX xX X OSA 4050 III XXII 
Hn4060 Tape Inter-Block Gap Tests|X xX X X SA 4060 III XXII 
D46A0 TCU Dual Interface x xX SA 46A0 III XXII 
D6251 2540 Punch x XxX xX X OS A 6251 III XXIII 
D6261 - 2540 Reader, Part 1 xX X X X OS A {6261 III] XxXIII 
D6262 — 2540 Reader, Part 2 X xX x X OS A 6261 III XXIII 
D6351 Printer Functional, Part 1/X X x XX MOS A 6351 III XXIII 
Printer Functional, Part 2};X xX xX X M SA 6351 III XXIII 
Printer Functional, Part 3/X xX xX. X M SA 6351 III XXIII 
D6354 Printer Ripple Print Test |X X X X M SA 6354 III XXIII 
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pecs 1-0C 
DCC5 1-0E 
DCCE 7*0F 
bCC5 1-10 
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bcc51"13 
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rc ee te ee area NN er RE nf 


Printer Functional, Part 4 
Printer Carriage 


1052, Basic Operation an 
Write Tests 


1052, Mechanical Test 
Read Test 


1053, 


2821/2540 Channel Register 


Test 


2821/2540 Control Program 
2821/2540 Buffer 


Addressing Test 


2821/1403 Print Buffer 


2821/1403 UCS Buffer 


2821/1403 Print Buffer 


Data Reg FLT 


2821/1403 UCB Data Reg 


FLT 


2821/1403 UCB Restore 


2821 mral 


saws 


x Os 


7265-02 System Console 
7265-03 Configuration Con- 


sole 


Reconfiguration Cntl Unit 


Channel-to-Channel 


Adapter 
2701 DAU, 
2701 DAU, 


Part 1 
Part 2 


MMM OM 


2701 DAU Two Proc Switch 
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Control Section 


Adapter Common Test 
GPO Adapter 
GPI Adapter 
RVDP Adapter 
CD Adapter 
INTI Adapter 
INTO Adapter 
TTYLL Adapter, 


TTYLL Adapter, Write 


1052 Adapter 


FDEP Adapter, Part 1 
FDEP Adapter, Part 2 
PAM Common Test, Part 1 
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pcc51¢ 15. PAM Common Test, Part 2 
pcc51-16 | BP Adapter 
pcc61-00 | FSP/FSPCU, Control Section 
DCcCc61-01 . Automatic Functions 
DCC6 1°02 Timing 
DCC61-03 Manual Functions 
DCCAO PAM Dual Interface 
DD6A2 DAR and DAR Mask Register 
DD8A0- 00 Configuration, Control 
_ : Section 
DD8A0-01 Overlays 
DD9AO ATR : 
DDDA1 IOCE Processor Test, CE 
a - Control 
DDDA2 | IOCE Processor Test, IOCE 
; Control 
DEQA3. SEVA Control Section 
1 poes SEVA. CE Random 
DEOBG | SEVA 1052 
DEOB8 SEVA Card Reader/Punch 
DEOC1 SEVA CE'Super Scramble 
DEOC3 SEVA Read/Write Direct 
Data 
DEOQCS SEVA ELC Generate and 
Receive 
DEOC7 SEVA Acceptance Automatic 
, Reconfig Demonstration 
DEOC8 SEVA Channel-to-Channel 
Adapter 
DEOC9 | SEVA CE Random 
DE 1B3 ' SEVA PAM 1 
DE1B5 SEVA IOCE Processor 1 
DEIC4 SEVA Sel Chan, TCU 1, and 
Tapes 
| DE1C6 | SEVA RCU and DAU (IOCE 1) 
DE1C7 | SEVA Printer 1 
| DEICA SEVA DE 1 
DE2B3 SEVA PAM 2 
DE2B5 SEVA IOCE Processor 2 
DE2C4 SEVA Sel Chan, TCU 2, and 
| Tapes ; 
DE2C6 i SEVA RCU and DAU (IOCE 2) 
DE2C7 SEVA Printer 2 
DE2CA SEVA DE 2 
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DESCRIP= LIS « 


IDENTITY CPU = 
| 2 Cg eo |S PION TING 
re) 5 od 
ag 3a 5 
SNGOd 
9 mend 
2 04 re] 
4 a gO 
Rav O-d 
V-d Gea W 
7 8 ae: 
12212r12 A HARON A Ref Vol Vol 
DE3B3 SEVA PAM 3 X Xx| DM A E1B3 V_ XXIX 
DE3B5 SEVA IOCE Processor 3 xX x M E1B5 V XXX 
DE3C4 SEVA Sel Chan, TCU 3, and ; 
Tapes X xX M SA E1C4 V XXX 
DE3CA SEVA DE 3 Xx xX} EM A E1CA V XXX 
DE4CA SEVA DE 4 x Xx; EM A E1CA V XXX 
DESCA SEVA DE 5 x X| EM A EICA V XXX 
DFOA1 Safe Store Tests (Accep- 
tance Only) X FOA1 V XXX 
DFOBO-00 .Computing Time Adjustment : 
Factor (Acceptance Only) X x M FOBO V XXX 
DFOBO-01 Time Sample Problem 1 X xX FOBO V XXX 
DFOBO-02 Time Sample Problem 2 X Xx “1FOBO V XXX 
DFOBO0-03 Time Sample Problem 3 x x FOBO V XXX 
DFOBO-04 Time Sample Problem 4 X X FOBO V ' XXX 
DFOB0205 Time Sample Problem 5 X X FOBO V XXX 
DFOBO-06 Time Sample Problem 6 X xX FOBO V XXX 
DFOB0-07 Time Sample Problem 7 Xx X FOBO V i XXX 
DFOBO-08 Time Sample Problem 8 x xX FORO V XXX 
| DFOCO Display Instr Performance | 
Test (Acceptance Only) Xx X/ E A FOCO V XXX 
| DF FFF Dummy Section xX X X X DMMM 1 None 
LAST PAGE 
DATE | 010CT 70 PROG ID DMID* 
EC NO. 260013 PAGE 
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CRITERION 2 


GIVEN THE FOLLOWING SECTION LABEL: 
D3151001 
ANSWER THESE QUESTIONS, 


1, WHAT KIND OF TEST IS THIS? 

2, WHICH CPU CAN EXECUTE THIS TEST? (CE/IOCE) | 

3, WHICH CHANNEL IS BEING TESTED? (MULTIPLEXOR/SELECTOR) 
4, WHAT IS THE REVISION LEVEL? 

5, WHAT IS THE ROUTINE NUMBER? 


PRACTICE PROBLEMS: ANSWER QUESTION 1-5 ABOVE FOR THE 
7 FOLLOWING SECTION LABELS, 


1. D1003025 
2, 2008104 


3h. 


DIAGNOSTIC LIBRARY TAPE FORMAT 


LOAD 53: BYTE 12° BYIE GO/NO-GO GO/NO-GO 
POINT IPL GO/NOQ-G0 TEXT PATTERN 
MARKER RECORD HEADER RECORD RECORD 


Seamer an ot EA et mre PIN 


BASIC HARD- 
“STORE | CORE 
HEADER || HEADER 


IDM 
TEXT 
RECORD 


1} HEADER 
RECORD 


SDM | 
TEYT RLD FORMATTER || FORMATTER|| FORMATTER 
pecorD || RECORD || HEADER TEXT RLD 

aii 5a aoe ee ae eer mC ES aa Sa are eanee Z 
ae | MDM SHORT SHORT 
HEADER || TEXT RLD - FORMATTER || FORMATTER 


RECORD RECORD |} RECORD HEADER |) TEXT 


CE CE CE D1003 
FORMATTER || FORMATTER || FORMATTER || SECTION 
HEADER TEXT RLD HEADER 


am 


——>T0 END OF TAPE 
35 


HEADER RECORD FORMAT 


| BYTE COUNT OF =} | | PROG. SECTION ID. | 
| FOLLOWING TEXT | SIX HEX DIGITS 


ASSEMBLED ADDR, 


COUNT IN HEX 
| OF PROGRAM ia 


NOTE 1 BYTE # BREAKDOWN 


BITS 0-3 NUMBER OF 1K HEX ADDITIONAL BLOCKS OF CORE REQUIRED 
BY DIAGNOSTIC PROGRAM, 


BIT 4 — EXCLUSIVE CPU BIT. IF A1 SECTION CANNOT RUN IN 
A MULTIPROGRAM SITUATION, (ONE CE ONLY): 


BIT 5 — EXCLUSIVE SYSTEM BIT. IF A 1 THE SYSTEM IS NEEDED 
IN IT’S ENTIRETY BY THE SECTION, 


BITS 6-7 RECORD IDENTIFICATION 
00 = TEXT RECORD 
Ql = HEADER RECORD 
10 = OVERLAY SECTION HEADER 
Ui = RD RECORD 
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TPL PROCESS (DIAGNOSTIC TAPE) 


PRESS LOAD PUSHBUTTON, 


HARDWARE BUILDS A CCW TO READ 24 BYTES OF DATA 
FROM DEVICE IN LOAD UNIT SWITCHES. THIS DATA 
IS STORED STARTING AT ADDRESS ZERO (@)., 


CHANNEL END/DEVICE END IS GENERATED WHEN TAPE 
REACHES THE END OF THE 33 BYTE IPL RECORD. 


THIS CAUSES HARDWARE TO EXECUTE CCW1 AT ADDRESS 
x8", | 


“A. CCNL IS A READ OPERATION WITH CHAIN CHD 


FLAG SET, 
By ~ READS GNG HEADER RECORD (12 BYTES IN LENGTH). 


1, 12 BYTES OF DATA STORED STARTING AT. 
ADDRESS X'16’. ADDRESS X'16’ IS THE 
BYTE COUNT FOR CCW2. 


2, THE FIRST TWO BYTES OF HEADER RECORD CONTAIN 
BYTE COUNT OF TEXT RECORD. | 


3, THIS ACTION HAS MODIFIED CCW2 TO 
REFLECT THE BYTE COUNT OF THE GNG TEXT 
RECORD. 


4, ~~ CCW1 IS CMD CHAINED TO CCW2. 
C. CCH2 IS A READ OPERATION WITH NO CHAINING. 


1,  GNG TEXT RECORD IS READ FROM TAPE AND : 
STORED STARTING AT ADDRESS X"8", 


2,  GNG TEXT RECORD NOW OVERLAYS CCW1 AND 
CCW2, 


I/O INTERRUPT (CHN END/DEVICE END) CAUSES HARDWARE 
TO LOAD IPSW AND MAKE IT CURRENT SINCE CCW CHAINING 
IS BROKEN, 


1, INSTRUCTION ADDRESS OF IPSW IS ADDRESS 
OF FIRST EXECUTABLE INSTRUCTION, — 


2, THE GNG PROGRAM IS NOW BEING EXECUTED, 


3458 
SUBSYSTEM DIAGNOSTIC MONITOR AND 
_ MULTI-PROCESSING DIAGNOSTIC 
MONITOR 
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(3) 


(4) 


(1) 


(2) 


For example, the certifier could run the entire 
series of diagnostics, additional tests, or the 
defined minimum subset. Such a decision is allowable 
in the current guidelines for hardware certification. 


External Non-Automation Hardware Systems. En route 
ARTCC radar and beacon hardware and communication 
hardware not included in the automation subsystem, are 
certified in accordance with Order 6000.15A guidelines. 


Element and Equipment Level. Element and equipment 
certification encompasses the certification of the major 
CCC, CDC and DCC elements/equipment. This level also 
falls under the basic provisions of Order 6000.15A. 


Certification Responsibility. 


General. 


emurerte ay 


General certification authority (responsibility) will 

be assigned to appropriate technical personnel who hold 
certification credentials granted under the provisions 

of Order 3400.3D or subsequent versions of the Airway 
Facilities Maintenance Personnel Certification Program 
Handbook. Certification authority will be assigned to 
thoac who are responsible for the maintenance function 
within an assigned job category and who, in the judgement 
of the sector manager, possess the technical knowledge 

and skills to certify the operational status of the system, 
subsystem, or equipment. . Wich few exceptions, NAS 
certification authority will parallel the system structure 
as described in NAS-MD-109 in terms of organizational 
structure and in accordance with the most current version — 
of Orders 1100.121A, Management of Air Traffic Control. 
Automation Systems and 1100.127A, Airway Facilities 

Sector Configuration. 


Certification Responsibilities. 


(a) Service Level. Certification responsibility at 
React PoE EO e . 
this level is assigned to the system engineer (SE). 


(b) System Level. Certification of the services provided 
by the CCC/DCC and CDC systems are assigned to CCC/ ' 
DCC, or display channel technician. 


(c) Element/Equipment Level. Appropriate CCC/DCC, 
, cmeeenemnenenete tinted etnnteetmts seme ineemee ates mene Geen ° ° 
communication, peripheral device, display channel, 
or remote site technicians are responsible for 
certifying the elements and equipment they nor.wally 
maintain. 


40 


TROUBLE 
DETECTED 
BY AFS 
PERSONNEL 


TROUBLE 
DETECTED 
BY 

_ COMPUTER 


© AT WS 
’ DESIGNATED REP 


TROUBLE 
REPORTED 
BY. CONTROLLER 


TROUBLE 
REPORTED 
TO WS/DSS° 


SYSTEM - 
ENGINEER 
NOTIFIED 


SE WILL 
ASSIST DSS AS 
MUCH AS 
POSSIBLE 


HARDWARE 
ERROR? 


YES 


WS/DSS* NOTIFIED 
WS/DSS*/SE JOINT 

EFFORT TO RESECTOR 
OR RECONFIGURE 


” RECONFIGURE» 


FAULTY EQUIP- 
MENT REPAIJRED/ 
REPLACED 


se 
RECONFIGURES 
SYSTEM 


WS/DSS* NOTI- _ 
FIED OF EQUIP 
RETURN TO 
SERVICE 


FAULTY EQUIP. 
REPAIRED/ 
REPLACED 


SE NOTIFIED WS/ © 
DSS* SYSTEM READY 
FOR ORIGINAL 

CONFIGURATION 


_RETURN TO 
’ NORMAL 


SE CONFIGURES/ 
RESTORES EQUIPMENT 
BACK INTO SYSTEM 


TROUBLE 
DETECTED 


BY DSS 


DSS FOLLOW UP 
TO CORRECT 

SOFTWARE/ATC 
PROCEDURES, AS 
APPROPRIATE 


System Fault Procedures Flow Diagram. 
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SDM/MDM MONITOR 
INPUT MESSAGES — 


OBJECTIVES: — 
A, DEFINE THE FORMAT OF EACH INPUT MESSAGE. 


B. TYPE A SERIES OF MESSAGES TO THE MONITOR THAT 
WILL CAUSE IT TO EXECUTE A LOAD REQUEST, 


42. 


Section 2. INPUT/OUTPUT TYPEWRITER 


231. SUBSYSTEM 


Reference 
Item Paragraph 
a, Output Data Rate * 


(1) Sequential Mode 
(2) Simultaneous Mode - 
-b, Input Data Rate © 


c. Error Rate 


Standard 


14.9 characters/sec 
14,9 characters/sec 
Operator limited 


Less than } error in 128K 
characters transmitted 


#1052 1/0 Typewriter Subprogram (D76A11) User’s Manual 


232, PRINTER-KEYBOARD ADAPTER 


Use applicable instruction book standards and tolerances. 


233. PRINTER KEYBOARD 


Use applicable instruction book standards and tolerances. 


234, — 239. RESERVED 


Initial 
Tolerance 


+ 0.3 character/sec 

+ 0.3 character/sec 
Operator limited 

Not more than 3 errors 


in 128K characters 
transmitted 
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Operating - 
Tolerance 


£0.5 character/sec 

+ 0.5 character/sec 
Operator limited 

Not more ‘naa 5 errors 


in 128K characters 
transmitted 


* 


$8 
S9 
S10 


Overvoltage Check 


_ Thermal Checks 


Undervol tage Check 


e. 7251 Storage Element 


(1) 7251-04, 08 


rose 
TI 


(2) 7251-09 
Code 
Mi 


$5 


$7 


Task 
Diagnostics 
Bias Diagnostics 
Battery Check 
Filters and Fans. Clean floor under SE 
Strobe and Timing 
Shmoo Check 
Power Supply Voltage and Ripple 


Task 
Indicator Test 
Operational Limits Check Routine (Shmoo) 
Scope matrix switch driver output 
Remove and clean or replace the air filters 
Check blowers and fans 


Check seating of all cards, cable connectors, 
and array -terminating-resistor cards 


Check and as required tighten electrical connections (power 
supplies, distribution 


Check BSM array temperatures 


Check cycling of green indicator light for SP 
array heater 


Check and as required adjust all logic voltages 
Check all storage protect arrays 


Check all storages on system with D22A0 Shmoo 
routines 3 passes 


Run the complete D22A0 and N22AA diagnostics 


4% 


6 months - 
6 months 


6 months 


Frequency 
2 weeks 

2 months 
3 months 
3 months 
6 months 
6 months 


6 months . 


Frequency 
Monthly 
Monthly : 


2 months 


3 months 


3 months 


3 months 


6 months 


-6 months 


6 months 


6 months 


. 6 months 


6 months 


6 months 


— SDYVMDM 
~ INTERFACING 


OPERATOR INTERFACE DIAGNOSTIC INTERFACE 


1052, CRP, CONSOLE SW’s | acme 


SECTIONS 


| TAPE OR DISC aie 


EQUIPMENT 


DOArPwamMVO 


OPERATOR “INTERFACE : 


ALLOWS THE INPUT MESSAGES TO SPECIFY TO THE MONITOR (SDM/MDM) 
WHICH SECTION(S) ARE TO BE LOADED, EXECUTED, OPTIONS DESIRED OR 
REAUIRED AND CONTROL PARAMETERS, 

DIAGNOSTIC INTERFACE: 


PROVIDES THE COMMUNICATIONS LINK BETWEEN THE SPECIFIED PRO- 
GRAM SECTIONS AND THE MONITOR (SDW/MDM). 
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TABLE 35. INPUT MESSAGE TABLE 


Input Used by Msgs. “Msg. 

Mg. Function SDM MDM _~ Required Entry 
A __. Add Unit to Monitor Tables xX x x S 
B Begin Job X X X A 
Cc Cycle Section or Routine X X A 
D Define Storage for SE Programs X Xx A 
E Enter Data into Storage x xX A 
F Free the Cycling Selection, Routine, or Task xX X A 
H Halt Section or Task Execution. x xX A 
I Initialize x xX AB 
K Read Another Card »¢ AB 
L _ Load Test Sections into Storage x xX x 
M Print Monitor Tables. X X “AB 
N Negate Pending Load Message x A | 
O Operator Intervention Desired Xx A 
P Print Cycie Count | x X A. 
Q Free Form Input X A 
S Set Sense Switches X X S | 
T Type Out Contents of Core X » 4 AB 
U Unit and System Definition x X BO 
Vv Verify Preceding Msgs. Start Loading x X AD 
W Withdraw Unit from Monitor Table X X | B 
Zz | Direct Following Msgs. to apesike CE or SE | X B 

X AB 


I Read cards until a B/ is encountered xX 


*Msg. Entry Code 


A = after load message 

B = prior to load message 

AB = either before or after load message 

S,= special case — see details under appropriate input message. 
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MESSAGE CHARACTERISTICS 
(SDY/DM) 


1, ALL INPUT MESSAGES MUST BEGIN WITH A ONE LETTER VERB (ALPHA) 
A THROUGH Z, 


2, EACH INPUT MESSAGE MUST END WITH THE CHARACTER (/) SLANT BAR, 
FAILURE TO OBSERVE THIS RULE RESULTS IN AN OUTPUT MESSAGE FROM THE 
MONTTOR “RPM. “Retent UesSAGE 


3, PERIODS (,) AND cons (,) ARE USED IN SOME INPUT MESSAGES 
AS DELINEATORS. 


4, INPUT MESSAGES FROM THE 1052 KEYBOARD MAY BE IN UPPER CASE 
OR LOWER CASE, WITH BLANKS BEING IGNORED. 


5. MAXIMUM INPUT CHARACTERS ARE 80 FOR SDM AND 160 FOR MDM FOR 
A SINGLE ENTRY, — 


6, MULTIPLE ESSAGE TYPES, WITH APPROPRIATE DELINEATORS, MAY BE 
INPUT PROVIDING THE PROPER SEQUENCE AND VALIDITY ARE CONSIDERED, 


7, WESSAGES MAY BE CANCELLED IN TWO WAYS: 
(A). DEPRESS CANCEL BUTTON - ENTIRE MESSAGE IS CANCELLED 
(B) a CANCELL A SINGLE CHARACTER FOR EACH a ENTERED 
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USE OF TAPE OR DISK 
DIAGNOSTICS 


PROCEDURE : 


CONFIGURE SYSTEM (MANUALLY-NAS-NOSS) 
READY ALL INPUT/OUTPUT DEVICES TO BE USED, 
MOUNT DIAGNOSTIC TAPE OR DISK FILE, AS APPROPRIATE. 


SELECT LOADING DEVICE, STORAGE IN THE LOAD UNIT SWITCHES (CE/ IOCE) 
AND IPL THE SYSTEM, 


5, STAND ALONE PROGRAMS EXECUTE AND IF NO ERROR IS ENCOUNT| ERED ou 
IS LOADED AND BECOMES RESIDENT, 


6. INDICATIONS OF A SUCCESSFUL SDM LOAD ARE: — 
A. IOCE IPL, WAIT LIGHT ON, INSTRUCTION COUNTER = X’02’, 
B, CE IPL, WAIT LIGHT ON, INSTRUCTION COUNTER =X’A’, 
7, PRESS 1052 REQUEST PUSH BUTTON, SDM MONITOR RESPONDS ON ne | 


‘SDM REVISION N READY 
ENTER SYSTEM ID | 
REPLY EITHER A, D, OR E- 


8, RESPOND TO ABOVE OUTPUT MESSAGE BASED ON THE SYSTEM IN USE, 


9. SDM MONITOR IS READY TO ACCEPT INPUT MESSAGES TO ACCOMPLISH 
SPECIFIC DIAGNOSTIC TASKS, 


FW HN 
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SDM/MDM INPUT MESSAGE CATEGORIES 


1, SYSTEM DEFINITION: 


A. USED TO DEFINE, TO THE MONITOR, THOSE ELEMENTS/DEVICES FOR 
USE BY THE MONITOR OR FOR INCLUDING THOSE EQUIPMENTS al ARE 
TO BE TESTED, 


B, EXAYPLES: ADD (A), DEFINE STORAGE (D), DEFINE PAM (6) , 
DEFINE SYSTEM (U), AND WITHDRAW CH), 


2, TASK REQUESTS: 


A. USED TO REQUEST SPECIFIC TASKS TO BE ACCOMPLISHED BY THE 
MONTTOR, _ REAUESTS ARE MADE VIA THE OPERATOR INTERFACE, 


B, EW PLES: ‘LOAD (L), PRINT MONITOR TABLES (M), PRINT 
CYCLE COUNT (P), TYPE OUT (1). 


3, CONTROL: - 


A. USED TO ESTABLISH PARAVETERS OVER WHICH THE OPERATOR HAS 
CONTROL (OPTIONS), 


B, EXAMPLES: BEGIN (B), CYCLE (C), ENTER DATA (E), FREE (F), 
HALT (H), AND INITILIZE (1), 
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DEFINE SYSTEM CU") MESSAGE 


1, PURPOSE: 
USED TO DEFINE THE ENTIRE SYSTEM OR SUBSYSTEM AVAILABLE FOR USE 
BY JHE MONITOR (SDM OR MDM), THE MONITOR’S UNIT DEFINITION TABLE 
IS ALTERED, 


2, USE: 


THE “U" MESSAGE FINDS ITS HOST USEFUL APPLICATION UNDER SDI/MDM 
0 DEFINE MULTIPLE SYSTEMS WITH ONE INPUT MESSAGE, | 


3, ELEMENTS/DEVICES ARE ELIGIBLE FOR DEFINITION, AND ALL 1/0 
DEVICES TO BE USED BY THE MONITOR MUST BE INCLUDED, EXCEPT THOSE 
DEFINED VIA INTERRUPTS IN THE LOADING OR INITILIZATION PROCESS, 
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"U" WESSAGE EXAYPLES 


1, SDM VIA IOCE IPL (SUBSYSTEM) 


U53,41,4,63,3.(3,66/ 


2, SDM VIA CE IPL (SYSTEM) 


~W11.21,31,41,0,1,2,3.63,1,66,6C,C1.66/ 


3, MDM MULTIPLE. ("DUPLEX") SYSTEM 
U11.21,31,41,1,2.42,0,1,3,62.63,1.66.91..12.22,24,32,43,1,2. 


SYMBOLIC ADDRESSING 
"U" MESSAGE EXAMPLE 
U11,21.51.41,1,2.42,0,1,3,62,63,1.66,91,12 
SECOND CE= START OF NEXT SYSTEM 


APPOOOCUU/ APP/MESSAGE AND ao 
UNIT IDENTIFICATION 


MESSAGE U-MESSAGE 
- 1X (EX 
- 2X SEX. 
- 3X IOCE xX 
40 UX, Y,-—-,Y TCU X WITH ATTACHED TAPE DRIVES 
OF DEVICE ADDRESSES Y,-~-, & Y. 
4) (9020A) CHANNEL TO CHANNEL ADAPTER 
: BX DEX i> 4 
620 62 2540 CARD READER 
63 | 3 (020A) 1403 PRINTER 
6 —«|-—«&B,Y (9020 DE) 1403 PRINTER WHERE Y CL, or 2) 
~ TS DEFINED BY THE POSITION OF 
: THE PRINTER IN THE MASTER UDT. 
66 66 1052 PRINTER KEYBOARD 
6B 6B 2540 CARD PUNCH 
ace éC CONSOLE 
80  &,Y——,V DASF X WITH DSU’S OF DEVICE 
| | ADDRESSES Y,---, ANDY, 
0 9X RCU X, DEFINE NONE OR ONE/IOCE, 
0 AX 9020 D/E CHANNEL TO CHANNEL ADAPTER X. 
BO BX DAU X. 
cc CX PAM X. DEFINE NONE, 1 OR 2 


PER IOCE 


ay” 


FORYATS 


"U" MESSAGE FORMATS | 


COMMENTS 


UPY.---,X,Y---,Y.---,63,Y.---/ ‘SEE EXANPLES 
UASN.PX.---(AS ABOVE)—--/ MDM ONLY 


WHERE : 


U IS THE MESSAGE IDENTIFIER, 

PX > ARE SYMBOLIC ADDRESSES 

4X,Y---,Y | AS LISTED IN 

63,Y FIGURE 2-4 

A IS AN OPTIONAL SUB-IDENTIFIER CAUSING "DM TO BYPASS 
TABLE CLEARING | | | 


SN. 1S AN OPTIONAL SUB-IDENTIFIER DEFINING THE MAINT- 
SYSTEM STATE, 


NAS Oy alp2e0R 5, 


~,, (PERIODS AND COMMAS) ARE REQUIRED. 
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SYSTEM DEFINITION 
_ “U" MESSAGE 


DEFINES AN ELEMENT OR UNIT SYMBOLICALLY WITH 2 DIGITS: 


A, FIRST DIGIT DEFINES THE ELEMENT TYPE, 


B, SECOND DIGIT DEFINES THE LOGICAL ELEMENT OR DEVICE 
NUMBER, wee 


EXAMPLE 


U11.21.31,41,1,2.42,0,1,3,62.63,1.66.91/ 


[Lo oe 1 L 1 


CEl SEL TOCEL TCUL TCU2 C/R  HSP — 1052 RCU 


.»/ ARE REQUIRED DELINEATORS 


FIRST HSP LISTED IN 
MASTER UNIT DEFINITION 


) TABLE (MUDT) 


D4 


UNIT DEFINITION USING “U” MESSAGE 


EXAMPLE 


U11,21,31. ar dl E 


ek es") ae : 2 


Bes 

Nad 

ce 
eis, 


ie aN ) 
a Cs 
e 


“SYMBOLIC [we DRIVES J 
TCU | 


ABSENCE OF THESE ENTRIE 
WOULD CAUSE ALL TAPE 


DRIVES ASSOCIATED WITH 
; TCU 1 TO BE DEFINED TO 
THE MONITOR, 


00 


PRACTICE PROBLEM 
CRITERION 


THE FOLLOWING "U” MESSAGE HAS BEEN ENTERED UNDER 
THE DIAGNOSTIC MONITOR "MDM", | 
U2, 22,32.42,0,2,7.63,1.66,C1,66/ 


Q, WHAT EQUIPMENT CELEMENTS/DEVICES) HAS BEEN DE- 
FINED AS A SYSTEM TO THE MONITOR? © 
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PRACTICE PROBLEM CRITERION ("U" MESSAGE ) 


Assume MDM has just been loaded; and a subsystem consisting of CE1, SE1, 
IOCE1, TCU1 and associated TAPE DRIVES are configured and in state zero: 


A. Write the initial "U" message to define this equipment as a system 
to the MDM monitor. 


B. It is desired to add SE3, SE4, SES, HSP @5 and PAM 1 1052 to this 
system. Write the system definition message ("U" message) to 
accomplish this. 


C. Place all of the above ELEMENTS/DEVICES into the monitor tables of 
MDM, but establish STATE 3. 
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ADD MESSAGES 


1, PURPOSE AND USE: 
A. ADD DEVICES TO THE MONITOR UNIT DEFINITION TABLE (UDT), 
~B, ALLOWS DEVICES TO BE USED BY. THE MONITOR OR TESTED. 


CC, NORMALLY USED AFTER A SYSTEM HAS BEEN DEFINED AND 
A JOB HAS BEEN STARTED, — | 


2, THREE FORMATS ARE AVAILABLE: 
A, LONG 

B. SHORT 

C. ABBREVIATED. 


3, EXAMPLES” 
“A. APPOOOCUU/ (LONG ADD) 

B. A,CUU/ (SHORT ADD) 

C, APP/ (ABBREVIATED ADD) 
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RELATIONSHIP OF ADD MESSAGES TO 1/0 OPTIONS 


APPOOOCUU 


I/O 
Device Bit 0 


Bit 7 
Read 
Tape USASCIIL While — Data 
Code Write TCU Converter 


Punch= 
2540 USASCII Card Read= | 514 Column 
Code Image Feed Read 


Hi-Speed 


Selective 60 . Universal 120 Print = PN Chain-Normali 
USASCII Tape Character Character Version Positions 10 = HN Chain-Special 
Lister Set 11 = E-Patch Into Section 


| CTC 
Adapter 
7265-03 Expanded 
Config Addressing 
Console 
~ RCU Expanded 
Addressing 
Two- Multidevice 
DAU Processor Attachment 
Switch 


FIGURE 2-1. I/O DEVICF OPTIONS 


605 : 4Wg5 | 805 
008 Los 


A,408/ CENTER) 
SEARCH 1 


a MUDT ee | ; 7 UDT 
}63110005// BUILD 2—~~  |63119408 


163119008) 
63110405 
63119498 


| OTHER DEVICES 
| CONTAINED IN 
| A GIVEN CENTER | 


PERMANANT TABLE ek TEMPORARY TABLE 
PROGRAMMER GENERATED - | MONITOR GENERATED 
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FEDERAL AVIATION ADMINISTRATION ACADEMY 
DATA PROCESSING SECTION 
DCP COURSE UNIT 


43458 DIAGNOSTIC PROGRAMS 
LOADING THE DIAGNOSTIC LIBRARY 


‘LABORATORY EXPERIMENT 1 


PURPOSE 


To provide the student with the necessary procedures for loading the 9020 
System Diagnostic Library. 


OBJECTIVES 
A. To learn how to load the Diagnostic Library. 
B. To learn how to bypass the running of IOCE bring-ups. 


C. To become aware of the IAR indication when SDM has been loaded into 
storage. 


PROCEDURE I IPL FROM A COMPUTE ELEMENT 
A. Obtain a configured subsystem of 1 CE, 1 IOCE, 1 SE, 1 TCU. Configure 
the system. 


B. Mount a copy of the Diagnostic Library Tape on any 9 track tape drive 
available to your subsystem. Be sure that the tape mounted includes 
the bring-up sections. 


C. IPL the tape from your CE. Be sure that the SE rotary switch selects 
your SE# and the 3 load unit switches select the tape drive over the 
proper channel number. 


D. After successful IPL, the following tests run automatically and require 
no operator intervention unless an equipment failure occurs. 


1. GO/NO-GO 
2. BASIC STORAGE TEST (Check the SE) 
3. HARDCORE 
E. Upon successful completion of HARDCORE, the tape will rewind to load 
point and be read forward until SDM is loaded into storage. At this 


time, the CE will be in the WAIT STATE with IC = @@@@0A. (The "D" 
Reg will contain X'99GG50'.) 


43458/El (9/75) AAC-942E 
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F. Depress REQUEST on any 1952 typewriter available to your subsystem. 
SDM will respond with SDM REVISION XX READY. 


G. At this point, SDM is ready to accept operator messages. Do not 
attempt to enter any messages as this will be accomplished in the 
next lab experiment. 

PROCEDURE II IPL FROM AN IOCE 

When IPL is performed from an IOCE, the program being loaded goes into 

MACH storage of the IOCE. Consequently, the CE and SE are not needed 

for this portion of the experiment. However, the IOCE must be in Diagnose 

Mode (no CE communication bits on in the IOCE = CCR) before IPL can function. 

Place the IOCE in Diagnose Mode at this time. 

A. Rewind the Diagnostic Library Tape and make it ready. 

Be. IPL the Diagnostic Library Tape from your IOCE. 

C. During the next 4 minutes or so, the following programs run automati- 
cally can require no operator intervention unless an equipment failure 
occurs. 

1. GO/NO-GO 
2. BASIC STORAGE TEST (Check Mach Store) 
3. IDM (Run IOCE-Bring-Ups) 


D. Upon successful completion of the IOCE-Bring-Ups, the tape will | 
rewind and be read forward until SDM is loaded into core (MACH STORE) . 


E. When SDM is loaded, IAR = 999002 and the IOCE is in the WAIT STATE. 
F. Depress REQUEST on your 1952 typewriter. The response should be 


SDM REVISION XX READY. 


PROCEDURE III IPL FROM IOCE (BYPASS IOCE-BRING-UPS) 

A. Rewind the Diagnostic Library Tape and make it ready. 

B. IPL the tape again from your TOCE. 

¢C. When IAR bits 17 aire come on, depress the Interrupt button on the 


IOCE console. This causes IDM to bypass the running of the IOCE- 
Bring-Ups. 
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D. The tape will rewind and be read forward until SDM is loaded into 
MACH STORE. IAR = 9@9G002 and WAIT STATE. 

E. Depress REQUEST on your 1952 and again the response will be © 

SDM REVISION XX READY. 

F. This concludes the experiment. Reconfigure the IOCE such that it 
can work with your CE again. Do this manually. Also, rewind the 
Diagnostic Library Tape and place the tape back into the proper reel 
container. 

SUMMARY 

A. When the Diagnostic Library Tape is IPL'd from a D/E Compute Element, 
the following programs run automatically. 

1.  GO/NO-GO 
2. BASIC STORAGE TEST (Check the SE) 
3. HARDCORE 

B. If the three items in (A) run successfully, SDM will automatically 
be loaded and IAR = Q@@@G@QGA, WAIT STATE, indicating SDM is in storage. 

C. IPL from either a CE or IOCE always causes SDM:to get loaded into 
storage. 

D. When the Diagnostic Library Tape is IPL'd from an Input/Output Control 
Element, the following programs run automatically. 

1. GO/NO-GO 
2. BASIC STORAGE TEST (Check MACH STORE) 
3. IDM (Run IOCE-Bring-Ups) 

E. If the three items in (D) run successfully, SDM will automatically 
be loaded into MACH STORE and IAR = 996902, WAIT STATE, indicating 
SDM is in storage. 

F, IOCE - IPL or CE-IPL never cause MDM to be loaded. 

G. When IPL is from an IOCE, the Bring-Up Sections executed under IDM 


can be bypassed as follows: 


1. Wait until IAR bits 17 and 18 come on. This indicates completion 
of GO/NO-GO and the Storage Test and further indicates IDM is in 


storage. 
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2. With IDM in storage and anywhere within the Bring-Ups, depress the 
INTERRUPT button. 


3. The tape will rewind and cause SDM to be loaded. The resident 
monitor (SDM) is indicated being in core by WAIT STATE and 
TAR = 0900902. 


Upon an IOCE, it is up to the user's discretion whether the Bring-Up 
Sections will be bypassed or not; IPL from CE or IOCE eventually gets 
to SDM. 


All programs (Bring-Up-Sections) that run under control of IDM can 
also be run under control of SDM. The major difference is that an 
error in IDM causes the program to halt. No error messages can be. 
printed under control of IDM. If the failing program (section) is 

run under control of MDM or SDM, error messages are printed and testing 
then continues. IDM can run without the necessity of a typewriter or 
printer where SDM and MDM generally require one or both as output 
devices. 


SDM and MDM can run many programs (sections) not executable under IDM. 
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43458 


INPUT MESSAGES | 


SDM/MDM 
(CONTINUED) 


65 


REVIEW QUIZ 1 


1, WRITE A “U"” MESSAGE TO DEFINE CE2, IOCEL, SE4, TCU2, TAPE 
DRIVES 6 & 7, PAM2, PAM TOT, CARD READER 03 AND HSP 08, 


2. AFTER DEFINING THE ABOVE SYSTEM, ADD TAPE DRIVES 4 AND 5, 
AND SE 1 anb 2, 


3, WHAT IS MEANT BY THE TERMS: 
A, OPERATOR INTERFACE? 
B. DIAGNOSTIC INTERFACE? 
4, WHAT ARE THE THREE GENERAL CATEGORIES OF INPUT MESSAGES? 


5. AN EQUIPMENT SYSTEM MUST BE CONFIGURED TO RUN THE DIAGNOSTIC 
PROGRAMS. WHY IS THIS TRUE? 


6. WHAT IS THE PURPOSE OF THE “U” MESSAGE? 


7, WHAT IS THE DIFFERENCE BETWEEN A “U" MESSAGE AND A “UA” 
~ MESSAGE? 


8, LIST THE THREE FORMATS OF THE ADD "A” MESSAGE AND WRITE 
VALID EXAMPLES OF EACH, 


9, WHEN IS THE LONG ADD MESSAGE AN ABSOLUTE REQUIREMENT? 
EXPLAIN HOW YOU WOULD USE IT, 


10, WHAT IS THE GENERAL PROCESS THE MONITOR GOES THROUGH WHAN A 
SHORT ADD MESSAGE IS ENTERED. 


11, WHEN IS THE ABBREVIATED ADD MESSAGE “APP/" INVALID? 


12, GIVEN IOCE3 AND TCU2, WRITE THE ADD MESSAGE THAT WOULD 
CAUSE THE MONITOR TO ENTER TAPE DRIVE 3 INTO THE UDT. 
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DEFINED © 


A SYSTEM | 


UASx 


ADDED 
DEVICES 


APPOOOCUU/ 
A, CUU/ 


~ APP/ 
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WHAT IS. 
NEXT? 


LOAD MESSAGES 


1, PURPOSE: USED FOR TASK ASSIGNMENT, 


A, CREATES ENTRIES INTO THE MONITOR LOAD MESSAGE 
TABLE (LMT), 


B. MUST BE GIVEN BEFORE THE MONITOR CAN EXECUTE. 
-C, MULTIPLE FORMATS ARE PROVIDED FOR FLEXABILITY 


2, EXAMPLE OF OPERATION VIA: 
A, OPERATOR/MONITOR INTERFACE. 
B, MONITOR/DIAGNOSTIC INTERFACE, 


TEST ELEMENT 
OR DEVICE 


MONITOR 
SDM/MDM 


1952 
LPPSS/B/ 


LOAD INTO 
CORE 


SEARCH FOR 
PPSS ON TAPE 
OR DISK 
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43458 
INPUT MESSAGES (CONTINUED) 


OBJECTIVES: 
1, DEFINE THE FORMAT OF EACH INPUT MESSAGE, 


2. TYPE A SERIES OF MESSAGES TO THE MONITOR 
THAT WILL CAUSE IT TO EXECUTE A LOAD REQUEST. 
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LOAD (L) MESSAGE FORMATS 


Lf 

LPPSS/ 

LMPPSS/ MDM ONLY 
LSPPSS/ MDM ONLY 
LO,PPSS/ 

LPPSS .0/ 

“LPPSSiPPSS/ =. 
LPPSS, CUU, ---, CUU/ 

LPPSS; PPSS, CUU,===, CUU/ 


LPPSS,CUU,CU,C,---,CUU/. = ~SDM ONLY 
LPPSS,.PPSS,CUU,CU.C,---,CUU/ SDM ONLY 
L,CUU/ MDM ONLY 
LMDM/ SDM ONLY 


WHERE: LIS THE MESSAGE IDENTIFIER 
PPSS IS THE SECTION DESIGNATOR 


M DENOTES THE SECTION IS TO BE LOADED INTO 
IOCE MACH STORAGE BUT NOT RUN, 


S DENOTES SECTION IS TO BE LOADED INTO MAIN 
STORAGE BUT NOT RUN 


CUU IS ADDRESS OF DEVICE TO BE TESTED 


CU IS TAPE CONTROL UNIT ADDRESS: ALL TAPE 
DRIVES CONNECTED AND ASSIGNED 10 THAT 
CONTROL. UNIT ARE TO BE TESTED 


C IS CHANNEL ADDRESS, AND ALL ASSOCIATED UNITS 
0,, (ZERO, PERIOD, AND COMMAS) ARE REQUIRED. 
MDM IS THE NDM D/E DESIGNATOR 
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SYSTEM IPL AND CONFIGURATION ASSUMED 


DEFINED A ADDED MADE TASK 
SYSTEM DEVICES REQUESTS 


u APPOOOCUU/ i. 4 
UA A, CUU/ LPPSS/ 
UASK —APP/ LMPPSS/ 
ee LSPPSS/ 
ETC, 
LMT 


STEPS INVOLVED: 
1, SYSTEM CONFIGURATION, 
INITIAL PROGRAM LOAD (IPL). 


2 

3, SYSTEM DEFINITION (U MESSAGE OR A MESSAGE), 
4, DEVICES ADDED (TO BE TESTED). 

5. SPECIFIC TASK REQUESTS MADE. 
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TASK CONTROL 
BEGIN MESSAGE B/ 


1, PURPOSE: REQUIRED TO BEGIN PROCESSING AN ASSIGNED 
TASK, 


A, FOLLOWING A LOAD NESSAGE, TO BEGIN LOADING 
PROCEDURES. 


—B, FOLLOWING A SECTION THAT HAS BEEN TEMPORARILY 
HALTED BY THE HALT (H/) MESSAGE, 


C, FOLLOWING A HALT CAUSED BY OPERATOR INTERVENTION 
REQUIRED MESSAGE HAVING BEEN EMPLOYED, 


—D, FOLLOWING CERTAIN ERROR ae INVOLVING THE. USE | 
OF SENSE SWITCH OPTIONS, 3 


EXAMPLE 


UIT 21, 31,41,0.:65;1.66/ - 
ee iat 

L4Gn0/ 

B/ 
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INITIALIZE MESSAGES 


1, GENERAL: 
A, USED TO TERMINATE TASK ASSIGNMENTS, BY RE- SETTING 
MONITOR TABLES, 


B, USED TO ASSIGN OR RE-ASSIGN THE MONITOR 1/0 
DEVICES, 


C. TWO FORMATS : 
(1) I/ RESETS THE NONITOR TABLES, 
(2) 1,CU;,CWUy,CUUz,CUU/ ASSIGNS 1/0 DEVICES TO 
THE MONITOR IN TERMS OF SPECIFIC FUNCTIONS. 

D. CAN BE USED BEFORE OR AFTER LOAD MESSAGES. 


EXAMPLE 


L22N0/L22A3/L22A4/B/ 


MONITOR BUILDS MONITOR BUILDS LOAD MESSAGE TABLE (LMT) MESSAGE TABLE al 


LMT LMT CLEARED 
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I, 


EXAMPLE I/0 DEVICE 
ASSIGNMENT 


1, CU, CW, CUU3, CUU/ 


WHERE: | a 
CUU = PRIMARY INPUT DEVICE 


CUUD = PRIMARY OUTPUT DEVICE 
— CUUz = SECONDARY OUTPUT DEVICE 
CUU = LOADER DEVICE 


(CUU = CHANNEL AND UNIT ADDRESS) 
APPLICATION 


003,002, 005/ 


i Os aia ee 


CARD 1052 HSP 
READER = PRIMARY ~ SECONDARY . 
PRIMARY QUTPUT OUTPUT 


INPUT 
(LOADER UNCHANGED) 
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PRINT MONITOR TABLES (M/) 


1, PURPOSE: CAUSES THE MONITOR TO PRINT MONITOR 
TABLES, 


A, VALID UNDER SDM AND MDM, 


B, TABLES INDICATE MONITOR ENVIRONMENT IN TERMS OF 
DEVICES AND THEIR SPECIFIC ASSIGNMENT, CUDT) 


C. TABLES ARE PRINTED ON THE SECONDARY OUTPUT 
DEVICE, IF ASSIGNED, ~ 


2. DEVICES ARE INCLUDED IN THE TABLES IF: 
A, THEY HAVE BEEN ASSIGNED AS A RESULT OF IPL. 
B. THEY HAVE BEEN ASSIGNED BY THE U OR A MESSAGE, 


3, TABLES ARE USEFUL TO THE OPERATOR TO DETERMINE 
HOW THE SYSTEM 5 CURRENTLY DEFINED, FOR TEST PUR- 
POSES. 
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UNIT-DEFINITION TABLE (SDM) 


UDT SDM 


000640 
000660 
000680 
Q006A0 
0006C0 
0006E0 
0C0700 


000720 
000740 
000760 
000780 - 


~ 000840 


00110000 FFFFFFFF 00000000 00000000 
3COO01FF OOCOOFFF 00000000 00000000 
D4O00S5FF OOO0OFFF 00000000 00000000 
40000111 O5000FFF 00000000 00000000 
63110005 O1000FFF 00000000 00000000 
6B000004 OOOOOFFF 00000000 00000000 
40300112 OOO00FFF 00000000 00000000 


40300114 OOOOOFFF 00000000 00000000 


40000116 OOOOOFFF 00000000 00000000 - 


QOQOOFFF 00000000 00000000 00000000 
00085F IDENTICAL TO LINE ABOVE 
00000000 00000000 00000000 00000000 


3BO000FF OOOOOFFF 00000000 00000000 


3FOOOFFF OOOO0FFF 00000000 00000000 


D50003FF OOOOOFFF 00000000 00000000 
66000002 O1000FFF 00000000 00000000 
62000003 OOOOOFFF 00000000 00000000 
40300110 OOOOOFFF 00000000 00000000 


40200115 OQOOOOFFF 00000000 00000000 


40210115 OOOOOFFF 00000000 00000000 
OOOOOFFF 00000000 d0000000 00000000 
OOOOOFFF 00000000 00000000 00000000 


LL 


UNIT DEFINITION TABLE (SDM) 
(CONTINUED) 


IAT SDM 
000984 
0009CO 00000000 00000000 dd000000 doDD0000 
Q009EO - OOO9FF IDENTICAL TO LINE ABOVE 
000A00 00000000 o000000 
LMT SDN 
0008E4 00000000 00000000 ao0D0000 
000900 00000000 o0000000 cDDB0000 oD000000 
000920 - O0099F IDENTICAL TO LINE ABOVE 
0009A0 00000000 d0000000 cDD00000 vD000000 
DMI SDM 
000600 66000002 O6BO8A89 000002FO OCOODO4E 
000620 63000005 o6co0009 000002E0 aco00000 
PST SDN 
0C0348 00000000 00000000 d0000000 dooD0000 


SRT SDM 
Q001F8 
000200 00000208 7C650005 OCO00FO2 00000000 


00000000 00000000 00000000 
00000000 00000000 00000000 00000000 


00000000 90000000 00000000 00000000 
00000000 00000000 00000000 00000000 


00000000 


66000002 O6B08A89 000002E0 OC000000 
40000111 06A00201 00000000 00000000 


00000903 47FODI9A 
000/7FFFF 0098BFO00 00000100 00000000 
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UDT 

001160 
001180 
OOLLAO 
0011C0 
0011E0 
001200 
001220 
001240 


UNIT DEFINITION TABLE (MDM) 


00000000 00000000 0000000E 66009002 — 


0008000 00000000 00000000 6BOD0004 
20080000 0007F010 OCO00000 SBO0000F 
00080000 00000000 00000000 40002111 
00080000 00000000 00000000 40000113 
00080000 00000000 00000000 40000115 


00080000 CO000000 00000000 3CO001LFF 


000F0000 00000000 00000000 


20080000 000028A0 OCOOODOEE 62000003 
00080000 00000000 00000000 63114005 


00080000 00000000 c0000000 40000110 


20080000 00000000 90000000 40000112 
00080000 00000000 00000000 40000114 
00080000 00000000 00000000 4C000116 
00080000 00000000 00000000 3FOOOFFF 
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SRT 


001060 
001080 
0010A0 
0010C0 
OO10E0 
001100 
001120 
001140 
001160 
PolrCEL 


UNIT DEFINITION TABLE (MDM) 
(CONTINUED) 


00080000 00000000 00000000 01000000 


10000090 00000084 3E800804 B38000080 
00000000 00000000 00000000 00000000 


00000000 00000000 90000000 00000000 


CO0C0000 00000000 00000000 00000000 
00000000 00000000 22000804 00000000 
00000000 00000000 00000000 00000000 
00000000 00000000 00000000 00000000 
00000000 00000000 


OOOOEDEO 00001105 0D000002 00000000 
FEO00000 00000000 00000000 00000000. 


— 00000000 00000000 00000000 00000000 


00000000 00000000 82000411 00000000 
00000000 22000004 00000000 00000000 
00000000 00000000 00000000 00000000 
00000000 00000000 228408384 00000000 
00000000 00000000 80000000 22800800 


BYTES FROM 000220 TO O0055F CONTAIN 00 


WITHDRAW MESSAGE (W,CUU/) 


1, PURPOSE: INFORMS THE MONITOR TO REMOVE THIS DEVICE 
(CUU) FROM THE UNIT DEFINITION TABLE (UDT). 


A, THE DEVICE CANNOT BE USED FOR ANY PURPOSE FOLLOWING 
THIS INPUT MESSAGE, 


B, MESSAGE WILL BE REJECTED IF THIS DEVICE (CUU) HAS 
BEEN ASSIGNED TO MONITOR FUNCTIONS, FOR EXAMPLE THE 
LOADING DEVICE, 


2, EXAMPLE APPLICATION: 


W,005/ REMOVES THE HIGH SPEED PRINTER 005 


A,008/ ADDS 008 TO THE UNIT DEFINITION 
TABLE. 


3, TYPICAL IF TESTING ON 005 HAS BEEN COMPLETED AND 
008 IS TO BE TESTED, 
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FREE MESSAGE (F/) 


1, TWO FORMATS: 


A. F/ WILL TERMINATE A SECTION THAT IS CURRENTLY 

— RUNNING, AND TESTING WILL CONTINUE WITH THE NEXT 
SEQUENTIAL SECTION PROVIDED IT HAS BEEN PREVIOUSLY 
LOADED, | 


B, FPPSS/ WILL TERMINATE THE SECTION SPECIFIED BY 
PPSS ASSUMING THAT IT HAS BEEN PREVIOUSLY LOADED, 


2, THIS MESSAGE IS USEFUL TO REGAIN CONTROL OF A RUN- 
AWAY DIAGNOSTIC SECTION WITHOUT RE-IPL. 


SL 


HALT MESSAGE (H/) 


1, USED TO HALT A SECTION CURRENTLY RUNNING, DOES NOT 
TERMINATE THE SECTION, | 


2, APPLICATION: USEFUL TO PAUSE FOR: 
A, EQUIPMENT ADJUSTMENTS, 
B, TEST EQUIPMENT HOOK-UP. 


C, ANY. OTHER NEED, 


5, FORMATS: 


A, H/ CAUSES THE MONITOR TO IDLE, B/ IS REQUIRED TO 
CONTINUE WITH THE SECTION. 


B, HPPSS/ USED TO HALT A PARTICULAR SECTION IN 
MULTI-PROGRAMMING OR MULTI-PROCESSING. (MDM ONLY) 


a2 


“DEFINE STORAGE MESSAGE 


a PURPOSE. USED TO DEFINE STORAGE BLOCKS FOR: 
A, STORAGE ELEMENT TESTING, 
By, DISPLAY ELEMENT TESTING D/E SYSTEM, 


2, FORMATS: 
A, D.HyHyHy HoHpHo/ 


5 HEX 
DIGITS 


5 HEX 
DIGITS 


| DEFINE 
STORAGE 
| VERB 


STARTING 
| ADDRESS — 


ENDING 
| ADDRESS | 


B, DPPSS,HyH]Hy «HoHyHo/ 


SECTION 


DEFINE SAME 
STORAGE LABEL 
VERB ¥ 
| EXAMPLE (SHMOO) 
L22A0/D.000,020/B/ RESULT: CAUSES 22A0 ON 
A SINGLE BSM TO BE EXE- 


CUTED, 


G3 


ATR 
SLOT 


BSM 


UPPER 
BSM 


RANGE 


LOWER 
BSM 


100} |140; {180 
OEO | {120} |160 


QEO | j120) }160 


40CO | j100 | }140 


STORAGE ADDRESSING 9020A SYSTEM 


0cO 100 140 180 ~=1C0 


200 


il 


280 


12 


2C0 
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1 2 
BSM 000 ©: a0 
LOW EVEN | 
020 
LOW ODD 1 | 
040 co 
HIGH EVEN | | 
060 060 
HIGH ODD \ 
| 080 «~=—s-«:100 


140 


160 © 


180 


STORAGE ADDRESSING 9020 D/E SYSTEM 


180 
1A0 
100 
1E0 


200 


200 


220 


240 


260 


280 


2E0 


500 


360 


380 


3E0 


400 


460 


480 


rE —enea SE 
3 4 56h ULC iS 


UFO) 


BD 


ALTER SENSE SWITCH MESSAGE (S) 


1, GENERAL: USED TO ALTER SENSE SWITCHES (OPTIONS) WITHIN THE 
MONITOR OR DIAGNOSTIC SECTIONS, 


A, 32 BIT POSITIONS (SWITCHES), 

B, CAN BE SET OR RE-SET, 

C. TWO BASIC FORMS: 
(1) LONG - USEFUL IN CHANGING MANY OPTIONS AT ONE TIME, 
(2) SHORT - CHANGE LIMITED OPTIONS, 


2, FORMATS: 

A. LONG: 
(1) SO,HHHHHHHH/ 
(2) —SPPSS FHHHHHHHH/ 


B, SHORT SET FORMAT: 
(1) $S0.D,---. DD/ 
(2) SPPSS.D,---. DD/ 


C. SHORT RE-SET FORMAT: 
(1) RSO.D,---DD/ 
(2) RSPPSS.D,.--- DD/ 
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OPERATOR INTERVENTION (0) 


USED TO INFORM MONITOR THAT OPERATOR INTERVENTION 
IS REQUIRED BEFORE RUNNING THE FIRST SECTION 
PENDING IN THE L-MESSAGE, 


MUST BE ENTERED BEFORE THE SECTION IS RUN, 


AFTER SECTION HAS BEEN LOADED, OPERATOR INTERVENTION 
IS INDICATED BY AN OUTPUT MSG (COIR). 


FORMAT : 
of: MDM ONLY 
OPPSS/ 


HHERE: 0 IS MESSAGE VERB 
-——- PPSS_ IS SECTION DESIGNATOR 
EXAMPLE : 


L4051/0/B/ SECTION 4051 IS LOADED AND AN OIR 
OUTPUT MSG WILL APPEAR ON 1052, 


B/ STARTS SECTION AFTER USER HAS 
COMPLETED THE INTERVENTION TASK 
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TYPE OUT (T) 
USED TO PRINT UP TO 65,536 BYTES OF STORAGE (X' FFF’). 


MESSAGE MAY BE ENTERED ANYTIME THE DESIGNATED SECTION 
IS RESIDENT, 


MESSAGE CANNOT BE QUEUED, 


FORMAT : 
TPPSS , AAAAAA . CCCC/ 


WHERE: “T” IS MSG VERB. 
| "PPSS” IS SECTION DESIGNATOR, 
"AAAAAA” IS STARTING LISTING (ASSEMBLED) 
ADDRESS IN HEX, LEADING ZEROES 
MAY BE OMITTED, 
"CCCC” IS HEX BYTE COUNT TO BE PRINTED, 
PERIODS ARE REQUIRED, 


NOTE: THIS FORMAT WILL DUMP CORE RELATIVE TO 
| SECTION ASSEMBLED ADDRESSING. 


88 


(CONT ’D) 
TA. AAAAAA .CCCC/ 


WHERE: "A" SIGHIFIES THAT STARTING ADDRESS | 
(AAAAAA) IS ABSOLUTE. 


NOTE: THIS FORMAT WILL DUMP STORAGE STARTING 
AT THE SPECIFIED ABSOLUTE (CORE) ADDRESS, 


 TPPSS/ 


NOTE: THIS FORMAT WILL DUMP STORAGE FROM 
BEGINNING OF SECTION TO END OF SECTION, 


EXAMPLES : 
T4051, 1000.47 
_ L-type out 4 BYTES OF DATA, 


STARTING AT ASSEMBLED ADDRESS 
X 1000". 


SECTION ID. 


TA.10000.4/ 
TYPE OUT 4 BYTES OF DATA, 


7 STARTING AT ABSOLUTE ADDRESS 
X '19000'. 


ABSOLUTE ADDRESS. 
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LISTING ADDR RELATIVE TO CORE ADDR 


1, ALL SECTIONS ARE ASSEMBLED STARTING AT ADDR X ‘1000', 


A, CORE LOCATIONS OF SECTION LOADED WILL NOT AGREE 
WITH SECTION LISTING, 


(1) SDM, FOR EXAMPLE, STARTS AT ADDR X ‘ggggg3' 
AND IS 67D8 HEX BYTES IN LENGTH, 


(2) MONITOR DETERMINES WHERE THE SECTIONS WILL 
BE LOCATED IN CORE, 


2, CORE/LISTING ADDRESS DETERMINATION USING THE LOAD (L), 
OPERATOR INTERVENTION (0), AND TYPE OUT (7) INPUT 
MESSAGES , 


A, IPL DIAGNOSTIC TAPE AND LOAD MONTTOR, 


B, LOAD SECTION OF INTEREST AND ENTER OPERATOR 
INTERVENTION MESSAGE, 


L4951/0/B/ 
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ap 


5: 


(CONT'D) 
C. ENTER TPPSS.AAAAAA,CCCC/ MESSAGE. 


(1) THE DATA AT THE ABSOLUTE ADDRESS RELATIVE TO 
THE SPECIFIED ASSEMBLED ADDRESS CAAAAAA) WILL 
BE TYPED OUT, 


EXAMPLE : 
—LWB51/0/B/ ENTER 
OIR DYOS11 1052 OUTPUT 


T4051.1000.4/ ENTER (A B/ IS NOT USED BECAUSE 
oT THE SECTION IS NOT GOING 
TO RUN.) 


DYO51108 ©1052 OUTPUT 
DATA RESIDENT AT 
ABSOLUTE ADDRESS 


| 
i — ———-RFLATIVE TO SECTION ASSEMBLED 
ADDRESS X ‘1080', 


| 
10000 | 
7 

| 


THE MONITOR HAS LOADED SECTION 4@51 STARTING AT 


ABSOLUTE ADDRESS X ‘18020'. 
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CRITERION TEST 1 
( y" and TAM ) 


1. Write a "U" message defining a system consisting of the following: 


CE2 

SE4 

IOCE 2 

TCU 2 with Tape Drives 2 & 3 
Card Reader 03 

HSP 98 

Card Punch 94 

Sys Console 1052 

DCU 2 with. DSK Drives p & 1 
PAM 2 

PAM 1052 


2. After defining the above system, use a "U" message format to further 
define the system to include TAPE DRIVES 1 & 4 and SE's 1 & 2 while 
operating under MDM. 


3. What iS meant by the terms: 
A. OPERATE INTERFACE? 
B. DIAGNOSTIC INTERFACE? 


4, What are the three general categories of input messages? 


5. The equipment must be configured to run the diagnostic programs. Why 
is this true? 


6. What is the purpose of the "U" message? 


7. What is the difference between a "U" message and a "UA" message? 


8. List the three formats of the ADD message and write valid examples of each. 
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10. 


11: 


12. 


When is it mandatory to use the long ADD message format? 


What is the general process the monitor goes through when a short 
add message is entered? 


When is the abbreviated add message (APP/) invalid? 


Given IOCE 3 and TCU 3, write the ADD message that would cause 
TAPE DRIVE 33 to be entered in the UDT while operating under | 
MDM. | = . . . 


$3 
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= 


BIT MEANING WHEN CLEAR 


O-11 


z. (For Internal DM Use Only) 


poor Interna Do Use Only) 


13 Assign Only 1 Required I/O Device | Assign All Available I/0 
to Each Multiprogrammed Section Devices to Multiprogrammed Section 
5 | 


ond 
ie) 


MEANING WHEN SET SDM 


| CTC Connections Are between IOCE’s | CTC Connection Wrap to Same IOCE’s 
Inhibit Forced CE Errors 
ee 
|_Execute Section After ist Begin | 


Xx 
Execute Section After 1st Begin Wait Before Executing Section X 


_ 
| & 


X 


o 


il 


rl 


1 


ek 
oo 


- 


Bypass Manual Interventions 
Print Primary Message on Secondary - ae 
[23 [Bo Nor Prine OPPSSHIMY Cycle Count | Print GPPSSARM Gyete Come «sk —_—* 
Do Not Print Section S and T Messages 


16 
17 
19 
20 
21 
22 


as 


~ 


; 


4 


[26 [po wot Repeat Entire Task Request | Repeat Entire Task Request ——«d(t 
[29 [_ Allow Operational Printouts | Wo Operational Printouts [| 


FIGURE 2-3. MONITOR SENSE SWITCHES FOR OPERATOR’S USE 


Ps | Ps 
m4 


al 
al a] 


if 


CRITERION 1 
1, ASSUME SYSTEM 2 CONFIGURED AND MDM IS LOADED. WRITE AN “I” MESSAGE 


TO INITIALIZE CARD READER 03 TO BE THE PRIMARY INPUT, CONSOLE 1052 THE 
PRIMARY OUTPUT AND HSP 08 THE SECONDARY OUTPUT. 


2, FOLLOWING A SECTION LOAD MESSAGE, WHAT IS REQUIRED TO START THE 
SECTION EXECUTION? 


3, HOW CAN IT BE DETERMINED THAT THE INPUT MESSAGE LYDM/ HAS BEEN 
EFFECTIVE? WHAT ARE THE INDICATIONS AND IMPLICATIONS OF A SUCCESSFUL 
MDM LOAD? 


4, HOW CAN A DEVICE Be REMOVED FROM THE MONITOR UDT TABLE? 


5. HOW DOES THE MONITOR DETERMINE WHETHER OR NOT A DEVICE IS 
ELIGIBLE FOR TESTING? 


6, A GIVEN TASK HAS BEEN STARTED, AND IS RUNNING, IT IS DESIRED TO 
MAKE SOME EQUIPMENT ADJUSTMENTS, DESCRIBE THE PROCESS WHEREBY THIS 
CAN BE ACCOMPLISHED, 


7, WHAT IS THE PURPOSE OF THE “D” MESSAGE IN GENERAL TERYS? 


8, ASSUME SE6 IS IN ATR SLOT 6 (D/E SYSTEM), WRITE THE “D” MESSAGE 
TO SPECIFY THE TESTING OF ONE BSM OF THIS SE. 


9, HOW MANY SENSE SWITCH OPTIONS ARE AVAILABLE IN THE DIAGNOSTIC 
PROGRAMS AND WHERE ARE THEY? (MONITOR/SECTION HINT) 


10, WHAT DOES THE M/ MESSAGE CAUSE THE MONITOR TO DO? 


FEDERAL AVIATION ADMINISTRATION ACADEMY 
DATA PROCESSING SECTION 
DCP COURSE UNIT 
43458 DIAGNOSTICS PROGRAMS 


OPERATOR MESSAGES I 
LABORATORY EXPERIMENT 2 


PURPOSE 


To provide the student with input message procedures for operating SDM/MDM. 


OBJECTIVES 


A. Gain proficiency in using the following messages. 


1. "py" 
2. "LI" 
3.0 "yz" 
4. "AN 
5. MBM 
6. Mt 


B. Become aware of monitor responses. 


PROCEDURE T----= IPL SDM from a CE. 
A. IPL from a CE, Bypass Hardcore and bring SDM into control. 


B. Assign all 1052's and Tape Drives available to your system with the 
message. 


C. Assign all high speed printers available to your system with the A 
message. 


D. Job 1. 
1. Start a printout of the Monitor tables (M/). 
2. Cancel the task with an I/. 
3. Reassign a high speed printer as Secondary Output Data. 


4. Print the Monitor tables (M/). 


43458, AAC-942E (11/75) 
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E. Job 2. 
1. Execute Section D406¢ on all available tape drives. 
2. Execute Sections D4Q05@ thru D4056 on all available tape drives. 
3. Execute Section D4G60 on only 1 of the tape drives. | 


4. Execute Sections D4050 thru D4056 on only 1 of the tape drives. 


PROCEDURE II---~-- Bring in MDM. 


Repeat items B thru E of Procedure I while executing under MDM. 
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& 
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SDM/MDM OUTPUT MESSAGES 
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(SLTOA) JOVLTOA Z 
hz 2 22 IZ ats 


{Zé 


QNILLS 
WAWILd0 8¢ 
: (SLTOA) 
JOVITOA AX 
162 
0s 
TS 


OOWHS INT = OML 
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100 
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43458. 
OUTPUT MESSAGES (SDM/MDM) 


OBJECTIVES: | 
1, INTERPRET THE OUTPUT MESSAGES DUE TO 


OPERATOR ERROR. 


2. INTERPRET NORMAL MONITOR TO OPERATOR 
COMMUNICATIONS MESSAGES. 
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TABLE 38. OUTPUT MESSAGE CODE TABLE 


MSG STATUS 
CODE | MEANING _ _WORD MDM SDM 
*ISC Invalid Supervisor Cal PW XX” 
*PGM Unexpected Program Interruption PSW X X 
GIR Operator nitervention Required’ x x 
IRQ Invalid I/O Request (from section) X 
HLT Section or DM has been halted | PSW x X 
PNF Section not found during loading x X 
*MCK Machine Check Interruption | PSW X X 
STI Source Tape Invalid xX 
*UIO Unassigned 1/O' Interruption | . CSW X xX 
- *UEX Unassigned External Interruption . PSW »4 
RNV Requested or Required Unit not Available X 
RPM Repeat Input Message X 
DIO Monitor I/O Error CSW xX 
*EIE Paaiinens Error | PSW X X 
10E _ 1/0 Error Unexpected I/O Interrupt CSW »,4 X 
TBF — Table (UDT, PST, LMT, IAT, ETC.) full X 
INV Invalid Setup (from Field Engineer) _ X 


*Indicates true error condition. These messages are subject to stop on error options. 
All others are contro! messages and not subject to the error options. 
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Symbol 
AAAAAA 


CCC. 


“cuu 
DDDD(DD) 
Bees 
PELL 
N 


PPPSSS 


QQ 
RR 


xX - 


Standard message code, 


Meaning 


machine error is identified. 


@ 
@ 


Address of I/O device. Printed only when applicable, 


Cycle count (hex in SDM, decimal in MDM), 


CCC 


DIO 
EIE 
HLT 


-ILR 


INV 
IOE 
IOH 
IRQ 


UEX 
UIO 


CSW 
External old PSW 


Sv call old PSW 


CSW 
CUU 


Sv call old PSW 
Mach chk old PSW 


Program old PSW 


CSW 


External old PSW 
CSW 


Address in MDM where error was detected, 


An asterisk is printed when a 


 EBEEEEEEEEEEEEEE SDM MDM 


Xx 


CSW or old PSW as shown above for CCC, 


Address in section where error was detected, 


Program revision level, 


Program identification, 


PES DPS OL OO OK 


x x 


rere MO 


Count of routines run (hex in SDM, decimal in MDM). 


Routine number as coded, usually hex, 


CE identity. 
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a a 


SDM OUTPUT MESSAGE FORMAT 


ccc t*éi‘C‘(SéC‘CSOMSC~*# N FE, , , EEE 
2 a ees 
“STANDARD = MONITOR STON CSW ORPSW 
MESSAGE LEVEL DETERMINED 
CODE | BY CCC 


: 


| ; | 
| eas) 
DIO SDM 


2° 


MEANING: MONITOR I/O ERROR, RUNNING UNDER SDM, 
REVISION 2, UNIT STATUS @E ON CARD READER 893, 


GO00C7 SOLE RR0000 
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Le 


RPM WITHOUT DIO 


MEANING: REPEAT INPUT MESSAGE. AN ERROR HAS BEEN DETECTED 
WHILE PROCESSING THE INPUT MESSAGE IDENTIFIED IN THE VARIABLE 
FIELD OF MESSAGE, 


THE FOLLOWING ERRORS WILL CREATE THIS CONDITION: 


A. 


THE FIRST CHARACTER OF THE INPUT MESSAGE IS NOT A VALID 
MESSAGE VERB. 

ONE OF THE FIELDS FOLLOWING THE VERB CONTAINS A NONHEXADECIMAL 
EBCDI€ CHARACTER, 

ONE OF THE FIELDS FOLLOWING THE VERB IS NOT WITHIN PRESCRIBED 
LENGTH DEFINED FOR FIELD. 

THE INPUT MESSAGE IS NOT PROPERLY TERMINATED BY A SLASH, 


FOR THE E CENTER) AND T (TYPE-OUT) VERBS, THE RESULTING ADDRESS, 
OBTAINED BY ADDING THE ADDRESS FIELD WITH THE COUNT FIELD, — 
EXCEEDS THE HIGHEST AVAILABLE ADDRESS ON THE SYSTEM, 


FOR THE E (ENTER) AND T (TYPE-OUT) VERBS, THE COUNT FIELD OF 
THE MESSAGE IS ZERO. 

FOR THE E (ENTER) VERB, THE COUNT FIELD OF MESSAGE IS NOT 
CONSISTENT WITH DATA ENTERED, 


FOR THE L (LOAD) VERB, THE FOUR HIGH-ORDER CHARACTERS (STOP 
SEARCH ARGUMENT) IS NUMERICALLY LESS THAN THE FIRST FOUR 
CHARACTERS (START SEARCH ARGUMENT). 


FOR THE S (ALTER SENSE SWITCH) VERB, A SENSE SWITCH NUMBER 
HAS BEEN ENTERED THAT EXCEEDS DECIMAL 31, 
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OTHER SDM MESSAGE 
FORMATS 


, CCC SDM N EEREEEFEEFEEEFEE CUU 


ADE EPER SOS 


, CYC PPPSSS RR DDD 


» CCC PPPSSS RR EERFFFEFFFFEFEFF 


REPRINT* 


_ SDM CURRENT JOB REQUEST PASS COMPLETE 


» 7 PPPSSS QQ ROUTINES RUN 


» EQ) SDM JOB COMPLETED 
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“Message 


MDM REVISION N READY 
*MDM ERR MSG AAAAAA X CUU 
PPPSSS RR LLLLLL 
CCC EEEEEEEEEEEEEEEE 
*PPPSSS RR LLLLLL X CUU 
START PPPSSS 
CYCLE COUNT DDDDDD 
T CE X QQ PPPSSS 
EOJ MDM JOB COMPLETED 


- NO UDT ENTRY FOUND FOR 
THIS DEVICE 


THIS DEVICE IS NOT 


ASSIGNED TO THiS SECTION 


PGM INT ON PRIV OP 


PGM FLAGS 11 


PGM MASK UNEQUAL 


DIAGNOSE INSTRUCTION 


SECTION PPSS DID NOT 
REQUEST D MESSAGE ENTRY 


Comments 


- MDM 


Printed during initialization if REQUEST is 
depressed. 


Standard message format. These three lines 


are printed for MDM-generated messages. 


Section-generated messages. 

Section started (Sequential mode only). 
Response to entered P-message. 

Section terminated. 

Task assignments terminated. 

Unit CUU not found in GPR 12 of section. | 
Unit CUU in GPR 12 is not assigned to the 
section. . 


Program interruption occurred during issuing 
of privileged operation for section. 


Section Preface program flags are illegally 
set to 11. 


Section Preface condition mask does not equal 
interruption code for problem state section. 


MDM does not issue the Diagnose instruction. 


Section Preface, byte 14, bit 6 is not set, 
and D-message was entered for section. 


B. MDM-D/E ONLY 


MCK INT DUE TO STORAGE 
ERROR-LOSS NOT ISSUED 


CE X DIDN’T RESPOND TO 
WRITE DIRECT FROM CE IN 
AT LOCATION AAAAAA= 
MANUAL INTERVENTION 
REQUIRED-MDM D/E 
CONTINUING IN 
SCHEDULER. 


If *‘ILOS® bit is set, MDM cannot log out a 
storage. However, MDM will print the logout 
of the CE of IOCE that detected the error. 


A CE has set the ‘idle’. byte, and one or more 
other CE’s have failed to enter the idle loop 
at subroutine SRIDLE. Probable reasons are: 


(1) a CE failed to respond to an external start. 


(2) a CE is in a continuous loop in MDM or a 
section and cannot test the ‘idle’ byte, and 
(3) a CE is in an FXX wait. 


FIGURE 2-6. MDM OUTPUT MESSAGES AND FORMATS 
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* MDM ERR MS 


PPPSSS 


PROGRAM 
IDENT 


CCC 


‘STANDARD 
MESSAGE 
CODE 


MDM OUTPUT MESSAGE FORMAT 


(3 LINES) 
AMAAAA =X CUU 
ADDRESS CE 1/0 
OF ERROR _IDENT. DEV, 
DETECTED ADDR. 
RR LLLLLL 
ROUTINE SECTION 
NUMBER ERROR 

ADDRESS 
EEEEEEEEEEEEEEEE 


CSW OR PSW DOUBLE 
WORD. DETERMINED 
BY VALUE OF CCC 
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EXAMPLE. 
* MDM ERR MSG O04F20 2 003 
626100 4 90829C 


PEM = BBC40005400082A0 
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FEDERAL AVIATION ADMINISTRATION ACADEMY 
DATA PROCESSING SECTION 
DCP COURSE UNIT 


43458 DIAGNOSTIC PROGRAMS 
LABORATORY EXPERIMENT 3 


PURPOSE 

To gain proficiency in the running of specific diagnostic sections under 
SDM/MDM. 

OBJECTIVES 

A. Practice loading iagaowede proerane: 

B. Utilize input messages to load and execute spectere diagnostic sections, 
C. Perform P. M. task D22A@ on off line SE. | 


D. Analyze resultant monitor output messages. (Error Analysis) 


PROCEDURES 

A. Configure the off line system for running diagnostic programs, 
1. Insure available SE is in ATR slot dacs 
2. Insure available SE is in state zero, 


B. Mount the diagnostic tape on a tape drive connected to your configured 
TOU. - 


C. IPL (subsystem load) from the Compute Element, Bypass bringup sections, 
D. Press request key on the 1052 in your system, 


1. Monitor will respond - SDM revision XX Ready Enter System ID, 
Reply either AD, E. | 


2. Enter your response to this message (D/). 
3. Enter the message LMDM/ and observe the following: 
a. Tape drive motion. 


b. Output messages, 


43458 AAC-942E (5/76) 


E. At this point, MDM is resident within your system and ready for 
initialization. . 


F. Add the HSP available to your system and initialize this device 
as secondary output. 


1. A,CUU/ 
2. I,,,CUU/ 


G. Load and execute 22A% on all 4 BSM's on the configured SE, 
(Selected SHMOO routines only.) 


1. Normally, the XY voltages of each BSM would be varied using the 
voltage values established on the SE 198's. DO 'NOT make these 


adjustments. Your instructor will show and explain these adjust- 
ments. 


2. Three passes on each BSM, both above and below the operational 
SHMOO limits are required by 6100.1. Each pass through 22A6 


produces an output message on the HSP which will provide a count 
of passes. 


3. Repeat this process on each of the remaining BSM's, 
H. After each BSM is soupreted, it will be necessary to initialize the 


system (I/ clears the LMT) and reload 22A$ defining the next segment 
of storage with the D message, 


This concludes the experiment. Return all equipment to normal conditions, | 


SUMMARY 


A. IPL of diagnostic tape causes the stand alone programs to run 
automacrcessy 


B. If CE IPL, TAR will indicate Address x 900004" when SDM is 
successfully loaded. 


C. SDM may be bypassed by the input MSG LMDM/. 

D. SE Diagnostic 22A@ can then be loaded and executed under MDM, 

E. The absence of output error messages indicates a successful pass 
on a given BSM. (Only one BSM can be specified in the "D" message, 
"Define Storage.") 


F. Each successful pass will be printed on the secondary output device, 
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SDM REVISION 8 READY 
ENTER SYSTEM ID 
REPLY EITHER A,D OR E 
d/ 
lmdm/ 


MDM D/E RIVISION 05 READY CDO009 000 OKC D/E 


122a0/d.000.020/ss.0/b/ 
START D22A04 
TESTING SE 1 LOW EVEN BSM 
TESTING SE 1 LOW EVEN BSM 
TESTING SE 1 LOW EVEN BSM 
na 
T CEL 044 D22A04 
EOJ MDM JOB COMPLETE 
122a0/d.020.040/ss,.0/b/ 
START D22A04 
TESTING SE 1 LOW ODD BSM 
TESTING SE 1 LOW ODD BSM 
TESTING SE 1 LOW ODD BSM 
£/ 
T CEl 045 D22A04 
EOJ MDM JOB COMPLETE 
122a0/d.040.060/ss.0/b/ 
START D22A04 
TESTING SE 1 HIGH EVEN BSM 
TESTING SE 1 HIGH EVEN BSM 
TESTING SE 1 HIGH EVEN BSM 
£/ 
T CE1 044 D22A04 
EOJ MDM JOB COMPLETE 
122a0/d.060.080/ss.0/b/ 
START D22A04 
TESTING SE 1 HIGH ODD BSM 
TESTING SE 1 HIGH ODD BSM 
poe SE 1 HIGH ODD BSM 
£ 
T CEl 044 D22A04 
EOJ MDM JOB COMPLETE 
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BAB 
DIAGNOSTIC PROGRAM 
~ GO/NO-6O- 
DAY 1 
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TROUBLE 
REPORTED 


BY CONTROLLER is 
TROUBLE 
DETECTED 


BY DSS 


TROUBLE 
REPORTED 
TO WS/DSS° 


TROUBLE 
DETECTED 
BY AFS 
PERSONNEL 


SYSTEM - 
ENGINEER 
NOTIFIED 


TROUBLE 
DETECTED 


DSS FOLLOW UP 


BY SE WILL 
TO CORRECT 
_ COMPUTER ae faa rae DSS.AS SOFTWARE/ATC 
RROR CHAS PROCEDURES, AS 


POSSIBLE 


APPROPRIATE 


YES 


WS/DSS* NOTIFIED 
WS/DSS*/SE JOINT 
EFFORT TO RESECTOR 
OR RECONFIGURE 


RECONFIGURE 


FAULTY EQUIP. - 
MENT REPAIRED/. 
REPLACED 


se 
RECONFIGURES 
SYSTEM 


WS/DSS® NOTI- _ 
FIED.OF EQUIP 
RETURN TO 
SERVICE 


FAULTY EQUIP. 
REPAIRED/ 
REPLACED 


SE NOTIFIED WS/ ° 
DSS* SYSTEM READY | 
FOR ORIGINAL 
CONFIGURATION 


-RETURNTO \ 
‘NORMAL . 


“SE CONFIGURES/ 
RESTORES EQUIPMENT 
BACK INTO SYSTEM 


© ATWS 
DESIGNATED REP 


FIGURE 108. System Fault Procedures Flow Diagram. 
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Stl 


(A) 


(B), (C) 


LINE 1 dddd/dd ELEMENT CHECK REPORT ,DATE dd/dd/dd : TIME dd:dd:dd 


(A) | (B) (Cc) 


LINE 2. INTERMITTENT ERROR CHARGED TO elmnt elmnt INTFC ERR CNTS dd MAX dd 
SOLID ERROR 3 A NON-OPERATIONAL 
INDETERMINENT ERROR Be ELEMENT 

(A) (B) _ (C) > (D). 
LINE 3 elmnt MC INTERRUPTION | 
APSA PROG OLD PSW 7oc0ccca, s;coOCCoKxK 
EXT SEE PREVIOUS I/O CHECK REPORT 
SVC : . 
I /O 
; (A) —- (B) — (C) 
LINE 4 elmnt SPCI . ~ SEE PREVIOUS I/O CHECK REPORT 
- §I0.. © ~ FAILED FOR elmnt 
TIO) 
HIO 
TCH 
SCON 
-SATR 
(A) 


(B) 
(C) 
DAR MASK 


. () | 
READING-1 


(E) 
READING-2 


LINE5 elmnt DAR ANALYSIS CHECK CONDITIONS: 
- IOCE1 IOCE2 IOCE3/ 12 345 SE 78910 1112/1 PAM 3/1 TCU 3/CE OWN/*/1 2 CE 4/* 


bb bb bb bbbbbb bbbb bb b b bb bbb  bbbbb bb. 
% 


bb bb bb bbbbbb bbbb bbb b' bb bbb bb bbb bb 


bb bb bb bbbbbb bbbbb b b b bb .b bb~- b b bbb bb 


FIGURE 109. Element Check Report Format (Sheét 1 of 2) 


GO/NO-GO DIAGNOSTIC 
PROGRAM 


OBJECT NES: 


1, ANALYZE AND RELATE THE SEQUENCE OF CHANNEL CONTROL 
WORDS TO LOAD THE FIRST PROGRAM, 


2, STATE THE PA PHILOSOPHY, 


3, LOAD AND INITIATE THE 600-60 PROGRAN BY USING 
ACCEPTED PROCEEDURES., | 


4, SYNTHESIZE THE FAILING INSTRUCTION BY MATCHING 
CERTAIN INDICATIONS WITH INFORMATION CONTAINED IN 
THE PROGRAM LISTING, 
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GO,/NO--GO DIAGNOSTIC PROGRAM 


1, GENERAL: | | 
A. STAND-ALONE PROGRAM, NOT REQUIRING A MONITOR, 


B, PROVIDES FOR TESTING 14 OR 15 BASIC INSTRUCTIONS 
REQUIRED BY PROGRAMS THAT FOLLOW: 


(1) BASIC STORE 
(2) HARDCORE OR IDM BASED ON SYSTEM ENVIRONMENT 
(3) SDM/MDM 


2, TEST THE ABILITY TO FORM AN EFFECTIVE ADDRESS FROM 
BASE , INDEX AND DIREAUEHEN COMPONENTS, 


3, TEST THE ABILITY TO START INPUT-OUTPUT OPERATIONS BY: 
A, READING A RECORD FORWARDS. — 
B, READING A RECORD BACKWARDS, 
C, SKIPPING A RECORD. 


4, GO/NO-GO MUST LOAD, AND ‘TRANSFER CONTROL TO THE BASIC 
STORE DIAGNOSTIC PROGRAM, 
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GO/NO-GO ASSUMPTIONS 


THE LOADING AND EXECUTION OF ANY DIAGNOSTIC PROGRAM WITHIN THE 9020 
SYSTEM ASSUMES THAT: 


A, THE SYSTEM BEING USED HAS BEEN PREVIOUSLY CONFIGURED: 
1, MANUALLY, 
2, UNDER NAS OR OTHER SOFTWARE PROGRAM WITH CONFIGURATION 


CAPABILITY, 
-B. THE RENUTRED 1/0 LOADING PATH IS AVAILABLE AND OPERATIONAL. 


C, THE BASIC INSTRUCTION LOAD PROGRAM STATUS WORD (LPSN) 
FUNCTIONS NORMALLY, 


D, APPROXIMATELY 1K HEXIDECIMAL BYTES OF STORAGE, EITHER IN 
MACH CIOCE) OR MAIN (SE) IS FUNCTIONING PROPERLY, 
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GO/NOGO. 


Lest 
‘LPS BG 


LPS BG LA G bh RGR 

LPS BO LA CL 

Bo LA ¢ L ¥ 
resi? @0 LA CL | 
LP Sy BG LA 7 A 


SP pee eae! 7h eR ve Siete 
yg ly 89 ore 


S7 
LPSY BE LA C L A ST “ie ST¢ 


GO/NO-GO 
ERROR INDICATIONS 


1, WAIT BIT ON, VIA LPSW, WITH A UNIQUE ADDRESS IN THE 
INSTRUCTION COUNTER, 


2. ONE INSTRUCTION HANG LOOPS, NO WAIT BIT ON, FAILING 
ADDRESS IN THE INSTRUCT 10N COUNTER, 7 


3, UNEXPECTED INTERRUPTS PRODUCE A WAIT STATE, WITH A 
UNIQUE ADDRESS IN THE INSTRUCTION COUNTER. 


G0/NO-GO 
TROUBLESHOOTING AIDS 


1, ADDRESS X’9000008" WILL CONTAIN THE SECTION IDENTIFICATION: 
WHAT SECTION IN DIAGNOSTICS THE ERROR OCCURED IN, 


2, CONTENTS OF OLD PSW’S FOR A GIVEN UNEXPECTED INTERRUPT. 


3, GENERAL PURPOSE REGISTER 3 WILL CONTAIN THE ADDRESS OF A 
FAILING ROUTINE WITHIN A DIAGNOSTIC TEST, (CALLED A TRACE REG) 


4, DATA CONTENT OF REGISTERS AND STORAGE USED WITH A GIVEN 
ROUTINE. 


5, WAIT LIGHT ON OR OFF IS ALSO USEFUL INFORMATION, 
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DIAGNOSTIC LIBRARY TAPE FORMAT 


33 BYTE 12 BYTE GO/NOGO GO /NOGO 
IPL GO/NOGO TXT PATTERN: |«| STORE 
RECORD HEADER RECORD RECORD |. } 


romurren) 
HEADER! 


IOCE 
FORMATTER HEADER 
RLD 


-FORMATTER © 
TXT 


SHORT SHORT SHORT CE 
FORMATTER FORMATTER FORMATTER FORMATTER 
HEADER “TAT RLD HEADER , 
5 . 2 


CE —-:p1003 D1003 D1003 
FORMATTER SECTION SECTION SECTION 


RLD | HEADER TXT RLD 


__HEADER RECORD FORMAT _ —S FORMAT 
2 a: ne Waa ee _7 


BYTE COUNT OF 


FOLLOWING TEXT 


ASSEMBLED ADDR. 


OF PROGRAM 


NOTE 1: BYTE 3 BIT BREAKDOWN 


BITS 0-3 NUMBER OF 1K HEX ADDITIONAL BLOCKS OF CORE REQUIRED 
BY DIAGNOSTIC PROGRAM. 
BIT. 4 EXCLUSIVE CPU BIT. IF A "1" SECTION CANNOT RUN IN 
| A MULTIPROGRAM SITUATION. (one ce only) 
BIT 5° EXCLUSIVE SYSTEM BIT. IF A "1" THE SYSTEM IS NEEDED 
IN IT'S ENTIRETY BY THE SECTION. 
BITS 6 7 RECORD ID 


00 = TENT RECORD 
_.01 = HEADER RECORD 


OVERLAY SECTION HEADER " y) 
RLD RECORD A 


Jl 


CHANNEL AND UNIT ADDRESS 


\iuoap | LOAD PUSH BUTTON 


Sa es TP MOTION cere 


12 BYTE Z “GoAto-80 B 
GO/NO-G0 RECORIA TEXT RECORD z 


TAPE AT LOAD POINT MARKER 


(33 BYTE IPL & 


Be 
; Z 
Fs RECORD g 
Z ff 


HARDWARE GENERATED CCW X'P2SSASSS 4OSPPG18' 


CORE ADDRESS CORE DATA 


IPSW S99K00 SOPG00GS Besooeop 

CCwW=2 $990 08 26000000 Boedodad 

cow=2 gO9019 IOOIIOOD BooBdoBD 
STEP # 1 
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C U A | Hs 
Ge Co) ) CHANNEL AND UNIT ADDRESS. 


LOAD LOAD PUSH BUTTON 


_ TAPE MOTION — 


g 33 BYTE IPL 12 BYTE... Z Soree iZ g 
Z RECORD GO/NO=GO HEADER (4 TEXT RECORD g i 


NUNN 
\\ 


READ 


HARDWARE GENERATED cow X'S2G06GS 4.ogog~18' 
CORE ADDRESS CORE DATA 
TPSW | , SAPSAS GPP4S112 PCFPPSg1g 
(HARDWARE CHAIN TO CCWelL ) 
cower 99908 2000016 hogeeddc 
cow-2 iL 590019 $2990008 soodgen0 


STEP # 2 
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C U A 
o) Co) “ CHANNEL AND UNIT ADDRESS 
<a STAPE MOTION 


) A BYTE IPL VT Go/Nno-co -, 
A Zoe 
, g RECORD (4 TEXT RECORD 


Z 12 BYTE | 
Z GO/NO=-GO HEADER 


READ CCW-1 READS 12 BYTE HEADER RECORD 


CORE ADDRESS CORE DATA 


IPSW  GOOBDO POPUP112 PFGLGP1B 


(HARDWARE HAS CHAINED TO CCW-1) 


cowel 00008 J2909016 Losgeooc 


CHAIN] COMMAND 


ccw=2 ——«GG8018 «= —Cts*«ODVDPB. OG OF'AD 


OVERLAY BYTE 
COUNT 


STEP # 3 
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C U A 
(*) . (7) CHANNEL AND UNIT ADDRESS 


| Sa ee es, WAP OT 


7] 33 BYTE IPL g 12 BYTE Z 
Z RECORD 7) GO/NO=GO HEADER y 


GO/NO=GO 
TEXT RECORD 


Z\ 


COW-2 READS THE GO/NO=GO TEXT RECORD INTO 
CORE AND STARTS OVERLAYING AT ADDRESS X'@@ggg8' 


CORE ADDRESS CORE DATA 
IPSW PDODOD OGG4G112 PPPZPPG1g 
COW=1 PAPPBB- DPG1D2DP PPAPAPHS 
CCWe=2 | GPPG1PD 82986D78 L7F SPALL 


| LPSW 1: FROM THIS 
ADDRESS 
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CC = 00 = CE IPL 
CC = 11 = I0CE IPL 


IPSW 


SWS, LOADER PROGRAMS. (3) 
“SUPPORTING CONSTANTS 


X"400"' 


TESTS START AT ADDRESS 
-x'400' —- 


( THIS AREA IS OVERLAYED 
BY TEST THAT FOLLOW 
GO/NO-GO ) 


\'FAB CONSTANTS FOR GENERAL 
TESTING. 


GENERAL CORE LAYOUT 
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o& C) CHANNEL AND UNIT ADDRESS 
| LOAD | LOAD PUSH BUTTON (IPL). 


 GO/NO=G0 
TEXT. RECORD. 


(CCW-2) 22 G0GGA8 8B BOS GFAP 


HARDWARE LOADS IPSW 


END IPL 


BRANCH TO ADDRESS IN 
| IPSW 


ADDRESS _TPSW 
DOB BO — G9PLP112 BFIgIGIA 
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RESULT OF NO CHAINING 


IN. COW-2- 
PSA 

ADDRESS 
Oooddd 99040000) 

=a Hardware | 

Actio 
Current $00400001/00000010| 
ae | Wait Bit | AR 
Of f 

0000190 LPSW INIPSW (@00D78) 
Current | | = 
PSW 10040000 OF 000404 
600078 IO040000 OF O0G404 


LPSW TO |. 
WAIT STAT 


ye! ERRor | 
— aa 
60227 HANG | 
ai?) 


| NYS) ERROR 
| HANG 


lod 


43458 
DIAGNOSTIC PROGRAM 
G0/NO-GO 
— DAY 2 
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_GO/NO-GC REVIEW QUIZ 2 


What is the purpose of GNG? 


List the types of error halts available in the GNG diagnostic program. 


Why are I/O operations tested in the GNG diagnostic program? 


List the assumptions that have to be made to run diagnostic GNG..-° 


How does the 33 byte IPL Record get into storage? 


What is the first instruction executed in GO/NO-GO, and what is its 
core location? | 


What are the contents of address 8 after GO/NO-GO is resident? 


What is the purpose of CCWl that originated on the IPL Record? 


1d 


LO, 


ll, 


12, 


CCW 2 gets modified when CCW 1 reads in the header record, What is the 
purpose of the modification? 


At the end of CCW 2, reading of the text record, how does the program 
GNG get control? 


What does Routine 1 of the GNG diagnostic program accomplish? Why is 
this important? 


Where does the initial CC used in routine 1 originate? 
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GO/NO-GO DIAGNOSTIC 
PROGRAM 


OBJECTIVES ; 


1, ANALYZE AND RELATE THE SEQUENCE OF CHANNEL CONTROL 
WORDS TO LOAD THE FIRST PROGRAM, 


2, STATE THE PROGRAM ae : 


5, LOAD AND INITIATE THE 60/NO- G0 PROGRAN BY USING 
ACCEPTED PROCEEDURES. 3 


4, SYNTHESIZE THE FAILING INSTRUCTION BY MATCHING CER- 
TAIN INDICATIONS WITH INFORMATION CONTAINED IN THE PRO- 
GRAM LISTING, 
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BOOTSTRAP PRINCIPLE 


"EACH INSTRUCTION EXCEPT LPSW IS TESTED BEFORE 
IT TS USED IN MAKING OTHER TESTS, THUS THE 
PROGRAM BUILDS ITS OWN INSTRUCTION SET.” 


( BOOTSTRAP ) 
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SUMMARY OF BC 
TESTING 
USING LOAD PSW 


1, LOAD PSW INIPSW TO ESTABLISH A KNOWN CONDITION CODE 
OF @. TEST ALL COMBINATIONS OF BC USING THIS CONDITION, 


—INIPSN [OOO 4 BD DOEOFOOD4 BY 


—-9gD78 


2, LOAD PSW SECPSW TO SET CONDITION CODE 1 AND TEST ALL 
BRANCHING COMBINATIONS OF BC USING CC=1. 


SECPSH BHO4DOOOFIFOAB434 
~ $0088 


3, LOAD PSW THRPSW TO SET CONDITION CODE 2 AND TEST ALL 
BC CONDITIONS USING THIS CC, 


THRPSH = JO OB 4B OOOI2FHHO4 64 


- 960088 


4, LOAD PSW FORPSW TO SET CONDITION CODE 3 AND TEST ALL 
BC POSSIBILITIES USING CC3, 


FORPSW BOB4YOOOOPSFRHOBB494 


APBDI 
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ADDRESS 


DOB4CO 


BOB4C4 


— DOD4CS 


DAB4CC 


ROUTINE 2 LOAD ADDRESS (LA) 
AND COMPARE (C) 


LINE 


289 LOK20.~—sLA_-3, LOK20 
XXi'OO1O4iC BO REG 


298 C 3, CONAXI 


E89 CONAXL PAGE 13. 
291 BC EA, LOK21 


2922 2=—st*«S CC * 


IF OPERAND COMPARE, SET CC=@ IN CURRENT PSW AND 
BRANCH 10 LOK21, : 


IF OPERANDS DO NOT COMPARE, FALL THROUGH INTO 
ONE INSTRUCTION HANG LOOP, 


Q, WHICH INSTRUCTION FAILED, LA OR COMPARE? 


Q, 


HOW COULD WE FIND OUT? 
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LOAD ADDRESS AND COMPARE 
CONTINUED 


ADDRESS =—SLINE 
pound «= (299 sCLOKZ C3, CONAX2 


REG 3 c O'90'D4 uit f Bio oi o4iDdC| 


COMPARE REG 3 TO A HIGHER CONSTANT, “AND SHOULD SET 
CONDITION CODE 1. 


gous BC LOW,LOK22 
goo48 BC UNC,* 


SHOULD BRANCH TO LOK22 OTHERWISE 
HANG IN A TIGHT LOOP, 


-Q, WHAT WOULD YOU SEE IN TERMS OF THE FRONT PANEL? 


141, 


ADDRESS 
900514 
990518 
POB51C 


900520 


000524 


$00528 


LA TEST FOR BYTE ZERO 


LINE | 
333 LA 3, LOK25 =| 808005114] 
334 L  1,ALLBT «—s | FF}FF}FFIFF 


REG3 
REGI 


335 LA 1, LOK29 A 


pesesnivesipepcnal 


LA INSTRUCTION ZERO’s OUT HIGH ORDER 


BYTE AND LOADS BITS 8-31 WITH ADDRESS 


SPECIFIED. HAD NOT TESTED THIS FEA- 
TURE OF THE LA INSTRUCTION. LA PRIOR 
TO THIS POINT HAD BEEN INTO A CLEAR 
REGISTER, 


336 C = L,conax. ~— ‘| aa go a4ca] 
CONAX1 
337 BC EA, LOK25B 
CC=0 IF LA ZEROES OUT THE 


HIGH ORDER BYTE OF GP REG 1. 


338 BC ~— CNC, * 


IF HIGH ORDER BYTE DOES 
NOT GET ZEROED OUT, HANG 
IN A TIGHT LOOP 
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43458 
DIAGNOSTIC PROGRAM 
G0/NO-GO 


DAY 3 
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GO/NO-GO DIAGNOSTIC 
PROGRAM 


OBJECTIVES 


1, ANALYZE AND RELATE THE SEQUENCE OF CHANNEL 
CONTROL WORDS TO LOAD THE FIRST PGM, 


2, STATE THE PROGRAM PHILOSOPHY, 


3, LOAD AND INITIATE THE GNG PROGRAM BY USING 
ACCEPTED PROCEDURES. 


4, SYNTHESIZE THE FAILING INSTRUCTION BY MATCHING 
CERTAIN INDICATIONS WITH INFORMATION CONTAINED 
IN THE PROGRAM LISTING, 
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ISSUE SVC INSTRUCTION WITH X‘D6’ 
INTERRUPT CODE 


MACHINE LANGUAGE X' BADE" 


FORCE PSW SWAP 


CURRENT PSW (UPDATED) OLD PSW STORED 


00 04 OO DG \|7F ao a7 92 |——+| 00 04 oo DG || 7F a a7 92 
BECOMES OLD ADDRESS X'20' 
00 04 06 00 || ae ao 97 96 |<——) 00 24 G0 00 | oo ao a7 96 


BECOMES CURRENT — ADDRESS X'6@" FETCHED 
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G0/NO-GO STRUCTURE 
ASSUME LPSW 
WORKS 


LPSH 

LPSW BC 

LPSW BC LA C 

LPSW BC LA C L ST 

LPSW BC LACLSTAS. 

LPSW BC LA C LST AS LR BCR 

-LPSW BC LA C L ST A S LR BCR SVC SPM 


"BOOTSTRAP CONCEPT CONTINUES. TEST AN INSTRUCTION 
AND THEN USE THIS INSTRUCTION TO TEST THE NEXT 
INSTRUCTION.” 
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SUMMARY OF GNG TESTING 
TO THIS POINT 


INSTRUCTIONS TESTED (13) 


BC, LA, C, L, ST, A, S, LR, BCR 
SVC, SPM, IC AND STC, 


REGISTER 2 HAS BEEN SUCCESSFULLY USED. 


REGISTER 1 HAS BEEN USED MANY TIMES, 


REGISTER 3 HAS BEEN USED AS 
A TRACE. REGISTER. 


PSW SWAPS (SVC) HAVE BEEN SUCCESSFUL. 


“WHAT COMES NEXT?” 
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CC = B= CE IPL 

CC = 11 = IOCE IPL 

PSA Q ILC cc} POM | gooolp 
| MASK 


PSW'S, LOADER PROGRAMS (3) 
SUPPORTING CONSTANTS 


IPSW 


x’ uoa! 
TESTS START AT ADDRESS 
x 0" 


( THIS AREA IS OVERLAYED 
PY TEST THAT FOLLOW 
GO/NO-GO ) 


X'FAB CONSTANTS FOR GENERAL 
TESTING. 


GENERAL CORE LAYOUT 
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CE OR [OCE IPL 


YES CC=0 IPSW No CC=11 


STORE CEIND |. 
STORE PSBAR 


IPSW 


“STORE 
CEIND 


LOKSBA 
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(z) ‘ cz SELECTED TAPE DRIVE 


LOAD 
4 
| 
s 


y 
60/NO-G0 G0/NO-GO 
TEXT {7 PATTERN RECORD 


IN AN SAANAAAS 


ADDRESS DATA 
A20000 OO040112 OFLO010 


IPL DEVICE ADDRESS 


OVERLAYED 


OVERLAYED 
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Co) © SELECTED TAPE DRIVE 


| LOAD | 
G0/NO-G0 - G0/NO- 60 
TEXT PATTERN RECORD 


30 


fp OBITS 


CCN © 82000F58 20080050" 


ADDRESS DATA 


PATTERN RECORD 
PQBFAS 


Lol 


START READ BACKWARDS 
OPERATION 


PATTRD CCW B2000F58 20000050 


G0/NO-60 
PATTERN RECORD 


pas 
—| G& 
rrr 
fF x< ™~ 
—{_ = 
| re 
G 
| om) 
NANA NAN 


BKCCW CCW QCOBBFA7 O00L0050 


1/0 OPERATIONS IN 
SUMMARY 


GO/NO-GO 
PATTERN RECORD 


-PATTRD CCH «=| g2900F58] 20900050 | 


0/NO-GO 
EXT. 


BKCCW CCH ACOO2FA7 | Bagogn50 


G0/NO-GO GO/NO-GO BASIC STORE 
PATTERN RECORD HEADER 


—+ @® 


D 
4 
4 
ny 
: 
_b 


SKPCCW CCN | 37000F58 | eo000050 


tad 


CRITERION TEST (GO-NO-GO) 


What will be the error indications if the instruction 
at line #12 does not work? 


You are running GO-NO-GO and you notice that the wait 
light is on with and IAR indication of X "438'. What 
caused this error indication to occur? 


Register 3 is used throughout GO-NO-GO and is called a 
Register. 


You have loaded the diagnostic tape and the CPU stops 
with an IAR indication of X'550' with the wait light 
on, What is the cause of the error? 


What is the next address to be executed if the base 
register in the instruction at lines #862 fails? 
A. X'F48! 
Be XX" F50" 
Cae KA ALZ 
D. X‘'008' 


Register 3 contains X'QOOO0O7BE'. What is the LOK number 
of this routine? | 


The storage location CEIND contains a one. What IPL 
source does this represent? 
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10. 


What is the routine number (LOK) that first uses an 
index and base register with zero displacement for 
effective address generation? 


What is the routine number used for GO-NO-GO house- 
keeping? Oo 


What user intervention is required to loop GO-NO-G0? 
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FEDERAL AVIATION ADMINISTRATION ACADEMY 
AUTOMATION SECTION - 
SYSTEMS COURSE UNIT 


43458 Diagnostic Programs 
Laboratory Experiment 4 


PURPOSE 


To gain proficiency in GO-NO-GO failure analysis. 


OBJECTIVES 
A. Practice loading diagnostic tape. 
B. Interpretation of front panel indications relative to failure detection. 
C.. Utilization of GO-NO-GO BAL listing to determine probable cause of | 
failure. 
PROCEDURE 
A. Configure the off-line system for running diagnostic programs. 
1. Insure available SE is in ATR slot 1. 
2. Insure that the off-line system is in state zero. 


B. Mount the diagnostic tape on a tape drive connected in your 
configured system. 


C. Inform your instructor that you are ready to IPL. 


NOTE 
Your instructor will DORK the CE causing a hardware error detectable 
by GO-NO-GO. 

D. IPL (subsystem load) from the CE. 

E. Two problems will be generated by your instructor for your analysis. 


Provide the requested information in the following table and 
individually state the probable cause of the error. 
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PROBLEM 1 PROBLEM 2 


WAIT LIGHT | 
IAR/D REG CONTENTS 
ONTENTS 


OB' CONTENTS 


GP_REG 9 CONTENTS 


PROBLEM 1 CONCLUSION : 


PROBLEM 2 CONCLUSION: 


This concludes the laboratory exercise. Return all equipment to normal 
conditions. 
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SUMMARY 
A. 


IPL of the DIAGNOSTIC tape causes {he stand alone program G0- NO- G0 
to run automatically. 


The state of the WAIT light will indicate if an UNEXPECTED aoe 
has occurred (wait light on) or if the program is in a TIGHT ERROR «=. 
LOOP (wait light off). : oe 


WAIT LIGHT ON: 
1. 


Inspect contents of IAR and relate to a NEW PSW unique address 
in GO-NO-GO listing. 


Inspect address X'#$99M8' where you should find: 


X' DBP 19209 ' GNG SECTION LABEL 
X' BPG49 000" AS CHANGED BY LOK-87 


Inspect address X'@PP499 where you may find: 
X'82009D78' LPSW instruction in GNG 


X' DGG29199' BASIC STORE section label 


If the BASIC STORE section label resides at address X'@PG499' 
then the failure does not relate to GO-NO-GO but to BASIC STORE. 


The address of the routine being executed at time of failure will 
be in GP REG-3 (trace register). This address will be valid 
following the execution of LOK-29. es ee 


WAIT LIGHT OFF 


1. 


Inspect contents of IAR/D-REG and relate to tight error loop 
address in GO-NO-GO listing. 


To verify that the failure occurred in GO-NO-GO, inspect address 
X'PPGDP8' and X'PPP49G''-as in C.2 and C.3 above. 


Inspection of GP REG-3 (trace register) will provide the starting 
address of the routine being executed when the failure occurred. 
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43458 
DIAGNOSTIC PROGRAM 
BASIC STORE 


109 


OBJECTIVES 


UTILIZE THE BASIC STORE DIAGNOSTIC LISTING 
TO BECOME PROFICIENT IN COMPUTER TROUBLE- 
SHOOTING TO INCLUDE: 


1, LISTING ANALYSIS. 
2. TESTING PHILOSOPHIES. 
3, LABORATORY APPLICATION. 
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8, 9020D end 9020E System Maintenance Tape 


When loading via 1OCE: 


1. [PL loads Go/No-Go, 


2. Go/No-Go tests [OCE and then 
loads Basic Storage Test. 


3, Basic Storage Test tests MACH © 
storage and then returns to Go/ 
No-Go for loading of 10M. 


4. 1DM tests 1OCE by sequentially 
loading and running sections — 
D1003-D1677 and then loads SOM. 


5. SOM waits for entry of input 
messages, Additional sections 
that can be run, depanding on 
availability of units, sre: 

01401 10CE Internal Timer. : 
D1403 10CE Delay Instruction 
01501 
D2101 1OCE Local Storage 

D2308 MACH to Main Storage 

D2740 MACH Storage: ° 

D3051-03155 Channet Tests 

04050-04060 Tape Tests 

06251-D6262 2540 Reader Punch 

06351-06356 1403 Printer 


D6651-D6653 1052 Printer Keyboard 


D6A51-DGA58 2821 Control Unie 
08051-D806A DASF 
09051 Reconfiguration Unit. 

- DA0S1 


* OCCS1 
OCC61 


PAM and Adapters 
Flight Strip Printer 


1OCE Diagnose Kernel, Part 3 


Channel-to-Channal Adapter 
DB051, DB052 2701 Data Adapter Unit 


| 
(- 


00010 


Go/No-Go 
00020 
Basic 
Storage 
Tost — 


D0040 


Hardcore 
00801 


tom 


00D10 
Formattod 


Logout 
(For 1OCE) 


+ 00D50 : 
| MOM.-D/E 


Dop6O 
Short Logout 
Formatter 


Furnvaiied 


Logout 
(For CE) - 


| 
b0o70 7 | 


tOcE 
functional 
test sections. 


01101-DE5CA 


Remaining 
test 
sections 


OFFFF 


Dummy 
Saction 


When loading via CE: 


(Coan) 1. IPL loads Go/No-Go, 


2. Go/No-Go tests CE and then 
loads Basic Storage Test. 


W 


. Basic Storage Test tests first, 
128K (decimal) of SE and 
then returns to Go/No-Go 
for loading of Hardcore. 


4. Hardcore tests CE and then 


loads SDM. 


5. SOM waits for entry of input 


messages. Sections that can be 
run, depending on availabitity 
of units are: ; 
D1101-D1103 Basic CE Test 
01108. Basie Diag and Logout 
D1111-D1115 CEDA 
01151-D13C8 CE Function Tests 
013CD CE Random 
D1DA32 Direct Control 
D22A0-D22AA SE and DE Storage 
D3051-DCC61 Same as left but 
also including 
D6CAG 7265-03 Config Console 


6, Enter LMDM/ message to 


SDM at any time to load 
MOM.D/E, All the above listed 
sections plus the following run 
under MDM-D/E: 

024A0 DE/DG Interface 
D4GA0 TCU Dual Interface 
DGAAO 2821 Dual Interface 
D6CA4 7265-02 System Console 
D80A0 DASF Two Channel Sw 
DBOAIT DAU Twoa-Processor Sw 
OCCAO PAM Dual Interface 
DDGA2 DAR/DAR Mask 
DD8A0 Configuration Control 
DDSAO ATR Controls 

DCAAO SSU Multi-Element 
DDDA1I0CE Processor 
DEOA3-DESCA SEVA Program 
Acceptance Test Sections 


FIGURE 1-1. OPERATION OF SYSTEM MAINTENANCE TAPE (PART 2 OF 2) 
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B. STORE 
HEADER 


BYTE COUNT OF 
FOLLOWING TEXT 


ASSEMBLED ADDR. 
OF PROGRAM 


, 
s 
ys 
s 
gs 
, 
f 


BASIC STORE LOADING 


B. STORE 
TEXT 


HARD CORE 


_ B, STORE 
| HEADER 


RLD 


MCCW X'@2', DATA, X'20’ 12 


ADDRESS = st”*é«éOiSCTN 
QOOF58 | SEE HEADER 
| -_ RECORD 
FORMAT 


| PROG. SECTION ID. 
6 HEX DIGITS — 


NOTE 1: BYTE 3 BIT BREAKDOWN 
BITS 0-3 NUMBER OF 1K HEX ADDITIONAL BLOCKS OF CORE REQUIRED 


BIT 4 
BIT 5 


BITS 6 7 


BY DIAGNOSTIC PROGRAM. 
EXCLUSIVE CPU BIT. IF A "1" SECTION CANNOT RUN IN 


A MULTIPROGRAM SITUATION. (one ce only) 7 
EXCLUSIVE SYSTEM BIT. IF A "1" THE SYSTEM IS NEEDED 


IN IT'S ENTIRETY BY THE SECTION. 
RECORD ID 


00 = TEXT RECORD 

01 = HEADER RECORD 

10 = OVERLAY SECTION HEADER 
11 = RLD RECORD 
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LOADING BASIC STORE 


STEP I 
| ff BASIC STORE | 
HEADER 


yy, 


BASIC STORE 
TEXT 


BASIC STORE 
~RLD 


Z 
; 
y 
¢ 
, 
y 
4 


RATRAAEALAUARAY 


SS SE 


— MCTCCW X92", START, X'20', X‘380' 
ADDRESS DATA 
200400 
a BASIC STORE TEXT 
| 580 BYTES 
> 000770 ae 


AT THE BEGINNING OF THIS OPERATION, TAPE IS 
AT THE IRG BETWEEN B.S, HEADER AND B.S. TEXT AND 
GO/NO-GO IS RESIDENT. ONLY THE BYTE COUNT OF THE 
TEXT RECORD AND THE BASIC STORE I.D. HAVE BEEN 
READ INTO CORE AT ADDRESS X‘@QQF58' , 
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LOADING BASIC STORE 


AAS AAAS SS Si 


STEP 2 
BASIC STORE BASIC STORE BASIC STORE 
HEADER 4 TEXT A RLD 
READ MCTCCM X92", START, X!20",X! 380" 
ADDRESS DATA 
100400 


BASIC STORE TEXT 


- 380 BYTES 
—_— > 868770 | as ' 


AT THE END OF THIS I/0 OPERATION BASIC STORE 
HAS OVERLAYED PART OF THE GO/NO-GO PROGRAM START- 
ING AT ADDRESS X’@0@400" AND: CONTINUING FOR 388 
HEXIDECIMAL BYTES. TAPE STOPS AT THE IRG BETWEEN 
BASIC STORE TEXT AND RLD RECORDS. 


164 


ISSAAASAA ASSAY 


LINE 
85 


86 


8/ 


88 


GO/NO-GO HOUSEKEEPING 


SYMBOL OPERATION 
IA «9, LOK 100 
gogog25c| GP REG 9 
GO/NO-GO RETURN ADDRESS 
L 5,CEIND 
——- [pagagogo| GP REG 5 CE IPL 
GP REG 5° IOCE IPL 


L 6, PSVAL 
AA000000 GP REG 6 


ADD THIS VALUE 10 THE ADDRESS IN BASIC STORE 
TO ADJUST ALL ADDRESS TYPE CONSTANTS. — 


BC UNC, START+12 


X' SOB4HOC* 


GO EXECUTE MACH STORE TEST AT THIS 
STARTING ADDRESS, 
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a) /(@ 7 
IOCE LOAD 


TEST “MACH” 
[LOAD | | 


RESERVED ~—UCH AREA UPPER 
= 1K HEX 
| CORE 

X' 000800" TESTED 

THRU fo 
X'BIEFFF’ 
x" 90077C' RESIDENT BASIC 
X' DO0400' 


~ STORE PROGRAM — 


MACH STORE IOCE 
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uy, a 
CE IPL 
\ = | TEST "MAIN" 


SELECTED 
SE 
X' D1FFFF' 
CORE TESTED 
X' 900300" 
X'Q077C' RESIDENT BASIC 


X" POB400" STORE PROGRAM 


“MAIN STORAGE" 
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BASIC STORE ADDRESSING 


STORAGE ADDRESS REGISTER (SAR) WORKSHEET = 
| ~— 


% 


8 9 109 11 12 13 14 15 16 17 18 19 28 21 22 23 24 25 26 27 28 29 30 31 


BASIC STORE 


ROUTINE 1 


STEP “A” “AY 


PREPERATION STEP - LOADS THE FOLLOWING DATA. INTO 
STORAGE AT THE INDICATED ADDRESSES: 


DATA ADDRESS 


gogegso8 «8383 —————— > __ X'9p0800' 
googese4 = 89 ———————> ____ X'pgggu' 


goO00FFC =———>_*X'DQ0FFC' 


|MAXIMUM WORD ADDRESS 


WITH BIT 20 AS THE MOST 
SIGNIFICANT BIT. 
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BASIC STORE 


ROUTINE 1 
STEP "BY 


TEST STEP - MOVE LEFT, TURN ON STORAGE ADDRESS REG- 
(SAR) BIT 19, TRY TO STORE THE FOLLOWING DATA AT THE 
INDICATED ADDRESSES. a 7 | 


DATA | ADDRESS 


ooee1300  ——m—>  X‘ppisgo' 
po001804  ——————~  X'gp1sp4' 


Fe 


POOO1FFC = =3=——————>_ *X'O01FFC' 


MAXIMUM WORD ADDRESS WITH 
BIT 19 AS MOST SIGNIFICANT. 
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BASIC STORE 


ROUTINE 1 


STEP C 


RECHECK - TEST BIT 19 FOR DATA OVERLAY. TEST ORIGINAL 
ADDRESSES FOR DATA CONTENT, IF ADDRESS X‘@00800' CONTAINS 
DATA @0001800 SUSPECT BIT 19 FAILED TO TURN ON. 


ADDRESS | DATA CONTENT 
_ po000800 NORMAL 
p0001800/ FAILURE 


i 19 


ADDRESS X"@26800' SHOULD CONTAIN DATA WORD 90200800, 
WHEN EXAMINED, FAILURE OF BIT 19 TO BE TURNED ON WOULD 
RESULT IN THE NEW INFORMATION ‘(80001800) TO BE STORED 
IN THE LOWER ADDRESSES. 
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CRITERION TEST (BASIC STORE) 


What is the error indication if while executing the Basic Store program 


an unexpected program interrupt occurs? 


TAR = 
TAR = 
TAR = 
TAR = 


oO BD > 


What will 
(test for 
not set a 


TAR = 
TAR = 
IAR = 


no oO nT > 


IAR = 


X'446', Hang Loop 
X'330', Hang Loop 
X'330', Wait light on 
X'6D0', Wait light on 


be the error indication if while executing RTN-4 of Basic Store 
SAR Bit 16 dropping) the comparison instruction at line 115 does 
conditions code of $f? | | 


X'69%', Hang loop 
X'6D', Hang loop 
X'699', Wait light on 
X'6DP', Wait light on 


You have IPL'ED the diagnostic tape and after a short period you note 
that there is no address change indicated in the IAR. Investigation 


reveals the following information: 


Or WwW NY — 


Wait light is on 
IAR = X'ppp4ag' 
REG 1 = X'FFFFFFFF' 
REG 2 = X'9ppp0900' 
REG 3 = X'0000025C' 
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The cause of error is: 


A. An unexpected machine check interrupt occurred while the Basic Store 
program was returning control to GNG. 


B. An unexpected machine check interrupt occurred while checking for bit drops 
(RTN-6) during Basic Store execution. 


C. The branch low instruction in LOK-6 of GNG failed to execute properly. 
D. An unexpected I/0 interrupt occurred while executing LOK-93F of GNG. 


4. Is it true that the Basic Store program uses the new PSW's that were used in 
GNG? | 


What is the housekeeping data that GNG passes to Basic Store? 
REG. 5 | 
REG. 6 
REG. 9 


6. In what core location is the Basic Store section lable located? 


7. A BC ®, @ instruction is used in the Basic Store program on line 19. 
What is the purpose of this instruction? 


Lid 


43458 
DIAGNOSTIC PROGRAM 
HARDCORE 


BASIC STORE ENDING CONDITIONS 


1, COMPLETE TESTING OF CORE: 
A. ZERO OUT CORE TO UPPER LIMIT, 
B, COMPARE CORE FOR ZERO’S TO UPPER LIMIT, 


2. LOAD GENERAL PURPOSE REGISTER 1 WITH ONE’S, 


J 


GPR1 


3, UNCONDITIONAL BRANCH BACK TO GO/NO-GO VIA THE 
ADDRESS IN GENERAL PURPOSE REGISTER 9, 


BC 15,2(R9) 


Le caccs ee 
MASK = 111] REG 9 CONTAINS AN 
UNCONDITIONAL ADDRESS X*@2025C' 


SINCE ENTRY INTO — 
BASIC STORE 
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HARDCORE DIAGNOSTIC 
PROGRAM 


OBJECTIVES; 


ANALYZE THE HARDCORE DIAGNOSTIC PROGRAM 
RELATIVE 10; 


1, LOADING. 
2, ERROR INDICATIONS, 
3, OPERATOR CONTROLS, 


4, PHYSICAL LAYOUT. 
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GO/NO-GO RESPONSIBILITY 


3 4 7 —— 
HARDCORE) HARDCORE 7 HARDCORE 
HEADER © : TEXT ~RLD 


IDM 
HEADER 


H y 
| 
| | 


IOCE 
TPL 


a Gaal "2 a Pa 


SS Se SIRNA 


TAPE AT THIS POINT. 


1, CE IPL - READ HARDCORE HEADER, TEXT AND RLD. 


<9, TOCE IPL- READ IDM HEADER, TEXT AND RLD. 
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READ HARDCORE HEADER 


(2) 
; : ASSUME CE - 
) | : IPL 
LOAD 
7 , ; 
BASIC HARDCORE 
| STORE RLD | HEADER 


LA 


: 


SAAAN 


LSS SAM 


HARDCORE HARDCORE / 
TEXT RUD 


LOK100 ADDRESS X"ggg25c" 


LA 3, LOK100 00 00 025C REG 3 
LA 2,4 00 00 00 O84 REG2 
Lo LNOWAIT = ss 4 OH REG 
ST 1, IONPSW 00 04 80 Oo ADDR 78 
L 1, MCHCAW 8 00 03 98s REG 
A 1, PSVAL 00 0003 90 REG] 
ST 1,CAW 00 00 03 90 ADDR 72 
LA 1, LOK101 00 00 0294 REG I 
ST 1, IONPSW+4 90 00 02 94 ADDR ZC 
L Lo 00 90 0112 IPL DEV 


-SUNMARY OF LOK100 


~ OPERATION 
IONPSW oO 040000/00000294 
ADDR 78 MACHINE INTERRUPT RETURN 
| CHECK ADDRESS 


CAW (100 BO02398 


POINTS TO CCW 
ADDRESS 


REG «61/0 2020112 


POINTS TO IPL 


DEVICE 
000390 MCCW 
X'02', DATA, X'20' , 12 
SIO Q(1) . STARTS TAPE DRIVE 112 UNDER 


CONTROL OF THE CCW SPECIFIED 
IN CAW (ADDRESS 390) 
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BASIC STORE # HARDCORE 
4 : 
RLD =f ~—HEADER 
i) . 


$10 END 1/0 AND 
INTERRUPT TIME 


x"g00390' NCH CCN X"g2" = READ 
| DATA = ADDRESS 
x'20" = FLAGS 
12 = BYTES 


MACHINE LANGUAGE 
-X'P2 QOOF58 20 08 BOB00C' 


BYTE COUNT 
SILI FLAG 


READ 


OMMAND 
COMMA CORE 


LOCATION 


RESULT: READ THE HARDCORE HEADER RECORD, 12 BYTES 
INTO CORE STARTING AT ADDRESS F58, 


BC EQ, IDHNT ~=©=—S(CC=@_—«I/0 STARTED) 


IDHWT LPSW IDHRD (MASKED TO ALLOW 1/0) 180 


HARDCORE LOADING CONTINUED 


IDHWT LPSW IDHRD 
BECOMES CURRENT 


76 06 BO 00 || OF a0 02 90 WAIT BIT IS ON 
| 


SELECTOR CHANNELS ON 
1/0 INTERRUPT 
ia Mo x 3 STORE IN OLD 


pas ON FETCH FROM NEW 
aan 
| NO WAIT BIT ON 


NO I/0 INTERRUPTS 


oe POINTS TO NEXT INSTRUCTION 


X'900294'. LOK101 INTERRUPT ANALYSIS. 
LOK101 LA 3, LOK101 02 02 22 94 
L 1, CSW+4 OC OP O2 oo 
C 1, EXPCSW OC 20 20 20 
BC ~——C EQ, LOK102 NORMAL CC=2 
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-C.E, VS IOCE IPL 


LOK102 
LOK102 LA 3, LOK102 00 O2 02 £8 
LA 1,0 00 00 20 Oo] 
STC 1, DATA+6 | a 
+6 47 


DATA = 12 BYTES FROM HEADER RECORD 
SEE HEADER RECORD FORMAT BYTES 4-5-6 
CONTAIN SECTION ID. 


STC 1,DATA+7 (SEE. ABOVE) 


C LCEIND 
cCEIND [00 88 00 oo] CE IPL 
ceInd {00 00 a2 03] — IOCE IPL 
BC | EQLDNXT  —CC=@_ ON COMPARE FOR 
CE IPL 
1OCE 
LDNXT = ©==———sSNEXT ‘ROUTINE FOR CE IPL 
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PREPARATIONS FOR READING 
HARD CORE TEXT 


LDNXT LA 3,LDNXT  §$OB808312 
L 1 DATA +4 DOB4HOOD 
C 1, IDHDR DOBODODD 
BC | EQ, LOK103 CC # @ ON COMPARE 
C ‘  — 1,HDCHDR DOD4H008 


r_™ EQ, LDNXT2 CC = @ ON COMPARE 


LDNXT1 IC 1,DATA DAB4PBADB| REG1 


[INSERT io 
[ABi68: : {1D pip 4ix Xix x 
+8 +] +2 +3 +4 +5 = +6 4/7 


BYTE COUNT SECTION I.D LEVEL 
OF TEXT RECORD 


sc = Lrppcem6 «= |D BB 4D OIA B| REG 1 

_ (Stone (STC) 
B 210 Oo 0:0 8} 2 DID BIA p 
Ze +O +1 42 43 +4 450 46 


IDPCCW 
X' 398" 


Lb3 


PREPARATIONS FOR READING H.C. 
TEXT (CONT) — 


IC 1, DATA+] DOB4ODIG 8 


ne 


ABi68: | | DO'D4'BDioD 


+f +] +2 +3 +H +5 +6 +/ 
eee 


AA. aneces 
TA. BYTE CNT SECTION I1.D. REV 
OF TEXT LEVEL 
STC 1, IDPCCH+7 E DD4D OE g | 
Nae 


62'00:'00'08:'20'DB'AD'68 
ye 1G 4 a> ae aye ah. 


IDPCCW 
(X" 398") 


BC UNC, LOK103 


THIS ROUTINE HAS TESTED FOR AND FOUND THE H.C. HEADER 
RECORD, HAS TAKEN THE BYTE COUNT FROM BYTES @ AND 1 


AND MODIFIED THE CCW TO BE USED FOR READING THE TEXT 
RECORD INTO CORE. 


LOK1@3 LA 


BC 
IDPWT == LPSW 


HARD CORE 
HEADER 


LOK193 
1, IDPCAW 


1, PSVAL 
-1,CAW 


1, IDPCCW 


~1,PSVAL 


1, IDPCCN 
1,0 
a1) 


FQ, IDPWT 


UNC,* 
IDSIT. 


S10 


READ H.C, TEXT RECORD 
LOKI3 


SN0002ED 
00000398 
(60000398 
99000398 
02000008 
02000008 
02000008 
00000112 


START IPL nevice 


CC = @ ON SIO 
FAIL 


REG 3 
REG J 
REG J 
ADDR’ 48" 
REG J 
REG 1 
IDPCCH 
REG 1 


(X" 78Q6BAG00F 200300" ) 


HARD CORE 
TEXT 


IDPCCW = X'B2P0L0D82000A68' 
ee 


CMD ADDR: 


BYTES 


END 1/0 


TRANSFER TO HARD CORE PROGRAM 


IDPWT 25 ~——dLPSW IDSIT 


76:06: B8'00|0F/B0;03/8C | WAIT BIT IS On 


SELECTOR CHANS 
TAPE IS MOVING 


H.C. TEXT IS GOING INTO CORE STARTING AT X'@@Q@@008' AND 
OVERLAYS GO/NO-GO AND BASIC STORE UP TO ‘A@68’ BYTES, 
TAPE REACHES IRG AT END OF H.C. TEXT AND CAUSES I/0 
INTERRUPT. | 7 


761 06:B1/12|0Fi oo: 0 3! BC 


| | (OLD 1/0 PSH) 
STORE ae ee a eee 
—>|76;)B6B1: 12/0 Fi: 08:8 3:8C) 


PSW SWAP 


FETCH — 
ee “THIS ONE CONES 
o1)04'06/60]00'00/011F 8| FRow yaRocoRE TEXT 


| RECORD JUST READ INTO 
FIRST EXECUTABLE = cope AND IS HOW 


INSTRUCTION IN | 
HARDCORE CONTROL IS TRANSFERRED 


TO H.C. FROM GNG, 


(NEW 1/0 PSH) 
61:'o4i 90:0 00 o0'b1'F 8 


Lb6 


HARDCORE PHYSICAL LAYOUT 
AND INDEX TO~ 
SECTIONS 


SECTION 1 - BASIC INSTRUCTIONS 
SECTION 2 - LR, NR, INDEXING, QREG 
SECTION 3 - BASIC EXTERNAL INTRPT 


SECTION 4 - REMAINING INSTRUCTIONS 
EXCEPT 1/0 AND INTRP 
CAUSING INSTR 


SECTION 5 - TEST ALL INTERRUPTS AND 
EXCEPTIONAL CONDITIONS 


SECTION 6 - TEST ALL INSTRUCTIONS 


_ WHICH CAN CAUSE INTRPTS 
SECTION 7 - MEMORY TEST 
SECTION 8 - TEST I/0 INSTRUCTIONS 


LOADER = SDM LOADER PROGRAM 


18% 


ADDRESS 


X'2 0800 D' 
X'0 02 0B 8 


XP OO1F 8 


X'O 07164" 


X'090720 A’ 


X'D BAD BO’ 


HARDCORE LAYOUT 
(GENERAL) 


PSH 


PSA & LOGOUT AREA 


FIRST EXECUTABLE 
INSTRUCTION 


SUB SECTIONS 
WITHIN PROGRAM 


7 SDM LOADER 


CONSTANTS 


TAPE LOADER 
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1/0 INTERRUPT FROM GNG | 
NEW 1/0 PSW 


pee 00 00|00 06 O01 F8| 
01:04'08'0 0/0 0:00'01:F 8] BECOMES CURRENT 


———— 
| ! 
BOBRIF 8 | 
JOINT L 1,MTC5 REG 1 6BGBOD BD 
IC 1, CSW+4 BOORBBODC 


_ es 
* WRK Oh XC KX 


PA ) 4{ AD 43. 4: 48. 4g 47 


CSW ADDR X‘4g" 
C 1, KSTAT REG 1 BOOBHBBBOC 
= ,  PHOHBOBOBOC 
es 
. ~ KSTAT X'BAC’ (PAGE 41) 
BC 8, *+8 (THIS ADDR +8) CC=0 
BC O15, * NOT CH END DEV END 
| (LOOP) 


X'B002B4' 
+ X'BOL003 


X" 06020" NEXT INSTRUCTION ADDRESS 


BUILD NEW I/O PSW FOR 
HARDCORE 


L _1,SETION REG 1 12 O'D 6:10 OID D 
: { ' 1 
ST LIONEW [OBB 6D OO) + | | 


IONEW (ADDR X'78") 


L 1, SETION+4 | |0 0:0 0:0 Sid 8 1 
OB'O6'OO DO|Oo'ooio5i48 


49 +] +2 +5 %+¢4 +45 +6 4/ 
IONEW | 


ST 1, TONEW+4 


[o0'06180)80|00/00'05148| — RESULTANT 


Sree NEW 1/0 
a eae . UNIQUE TAR PSW 
MACH CHECK ALLOWED INDICATOR 
WAIT BIT ON . FOR FAILURES 


NO 1/0 INTERRUPTS 


UNTIL MODIFIED LATER, THIS PSW WILL BE USED FOR ERROR 
HALT CONDITIONS FOR UNEXPECTED 1/0 INTERRUPTS... 
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ST 


ST 


BC 


SAVE INITIAL PSW - 


10 REG 10009008112 


LMPID |9G}GB'B1;12] | | ft 


MTPID (ADDRESS AQ8) 


1,4 BF BOBH1B, 


1, DSAV E B B4'86 1! LZ i Fi BO! g 6,128 


“MprbeBe) 7 | sav | 


15,NTL BEGIN TESTS 


RESULT: DOUBLEWORD IPSW @ LOCATION 


® IS SAVED FOR FUTURE USE. ADDRESS — 
® CAN NOW BE MODIFIED FOR PSW RESTARTS, 
CUU OF IPL DEVICE AND ORIGINAL PSW 


_ ADDRESS CAN BE RECALLED FROM MIPID AND DSAV. 
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CAS BLOCK 


100111 ————~-9227 

A alto | CAS = COMPUTER 

lied AUTOMATED 

B 1 | 

a SYMBOLOGY 

D Q23—>R 

L  RG*EZ—>S,1 

S MS-REQ*D-3 | 

C RESET : | USE OF CAS: SHORT-HAND 

& ISCO). | METHOD OF TELLING THE 

R E(Q2-07)—>ROAR TECHNICIAN WHAT THE 

R EXCEPT COMPUTER IS DOING FOR — 
EACH MACHINE CYCLE. 

Q6 ponco0 OF 


MANY CAS BLOCKS ARE CONNECTED TOGETHER 10 
FORM A CAS PAGE. CAS PAGES BECOME THE ROAD 
MAP TO FOLLOW IN THE OVERALL COMPUTER 
OPERATION IN TERMS OF MICRO PROGRAM, 


MNORD 


SIOP=SPCT 


(013910) 
Cox39i1) 


(021100) 
(O11 01) 
(012210) 
(011111) 
(010013) 


START I/O PROCESSER 011010 === oC9A OX =—— OBBS X aor OB 
¢szo°) AE A o4D B OeVidure0 
—_— A oB A Lat : B ST ABOU 
C Sestc Rowe LAB CHL OSC] | tment STCHL 
R SPEC 
Con OX ==CB Comee OC mee Claw KX omCD 
KEY TO B REG STCa3eABCSO STCaQeABCH? 
1/0 AcSdR TO T REG INSERT KEY INTO 
ST BYTE 4 


SET PROGRAM CONTROL 
QTOOS eCAE mn Qe} INTERRUPT 


O11011 ——= OC9B 
A O+D 


{ ¢SPcz) A oB 
¢ RAPSBARSS eT 


ABC™y 


OX =—€5 
I/0 ADDR TO 3 REG 
PREF STCR BASE ADDR 
Ta S AND T RES 
O11L{OO ~—= 009 

A D 


A OB 
RAPSBAROSsT 


START I/O 
($10) 


—O 


OX =—GB 
I/O ADDR TO B REG 
PREF STOR BASE ADOR 
TO S AND T REG 
011101 === 009D 

A O+D 

A od 


TEST 1/0 
(Tro) 


—) 
C ABC=1 


R SPEC 

Ja OX 
I/O ADDR TO B PREG 
PREF STOR BASE ADDR 
TO S AND T REG 


XX == OBA 
A OFT 


| | | 
oo“ XX aeGC — XX ==GD 


ABoaSa STCeS 
INSERT BOX ADDR 
JINTO PSBA BITS O12 


HALT 1/0 O1LL10 —- O09E OX —— OBAB XX ——~ 0B96 
(HIO) A OfD BOW A OF 
A OB BST A oT 
een PLISBARDS eT fal 3eSTC {eB veo 
C ABC™1 | BOF 
R SPEC | | 
L2—=— ox —=L5 Lie XK we Lda XX =LD 
I/O ADDR TO 8 REG ABC®7 4 STC@Oe STCR3 
PREF STOR BASE ADDR| JUNIT ADDRe TO ST BCX ADPR TO 
TO S AND T REG BYTE O IF I/O OPe F REG 
TEST CHANNEL O1LL11 —— OO9F RIF WRITE DIFECT« 
(TCH) A O+D UNIT AND CHAN ADDRee 
; A OB ABCeAND INITIAL STC 
Qn emnrrnemmmnen, REPSBARDS 9T YARE IRRELEVANT 0% 
F ABC=1 
R SPEC 
!avee OX —NB 
I/0 ADDR TO B REG 
PREF STO@ BASE ADDR 
TO S AND T REG 
TEST AND SET 010011 —— 0093 XX == O8B7 — 0778 
(TS) A O+D D DesTC 8 1C"bt7 
D J7>ABC S MS=REQH=3 


XX ——OB 


a2— 
TON TEST AND SET 


GR 
GPERAND BYTE ADDR 
TO a3c 


TEST<AND=SET | emmnntew 


x 
YCLE STORAGE 
ReaD BYTE ADDER 


pee SET-HARKASTC Po 


; f 1+ASCKIST=O 


SET MARK PER 
CPERAND BYTE 


R= mF 
WRITE DIRECT 
IOCE OPs 
XX === OBBA OX ——- OBS 
A oT 
ADRLOT D AT@SELREG 
140 beDa—C 1 ASTABI VEO 
BOF SToP1 
) KTeEXTREG 
C STC 
R STAD Co—~ XX CF 
Co— aX CE RESET T REG 
STCBSo PSB&R AND INCE SEL MASK TO 
I/O DATA TO ExTe REGe SELRES(USED ON 
ICCE SEL MSK TO Te SIOP GLY) 
BRANCH IF WRTe DIRECTe TON STAT B FOR 
I/O SELECT 


XX =o OBA XX ome OBAF 
A OFS BOW 
A oT B OST FSU 
fern V0 ee 
BOF | 
6e— XX =—GE Gon XX =~GF 
STcs5 ST1C85 : 
EQX ADDR AND POX ADDR AND 
PART Of PSBA PrRT_UF PSBA 
TO F REG Ta Sv BYTE 5 


XX em OBAD 
B ST 
C ABCySTCHL 


he xx a 
ABCS7eSTCeS 


ZERO ST BYTE 3 


Kmemereoe, STCHl 


mm LSTIMEMGATE 


XX om 0852: 
EB +ST Foy 


RX 


1 
Ch ll —cG 
scree tSSUE UE SEL 


COUNT OF O1 HEX 
TO ST6 


KX ome OBAA XX == OFAB 
B VCsC+OsUt B CHULe0 
3 oST ABOU B+ Fou 


Lo—— XK aL 
ASC*#6<STC#2 
INSERT CHAN ADDR 
INTO ST BYTE 2 


F 
os 1?STC(00) 


XX owG - 


STc= 
BOX ADDR YO LEFT 
HALF OF F REG 


XX == OCBS XX ae 0638 XX <= 0937 
2eSTCS D MS*AB | BOW 
c STC+L §=EEG B OST ABOU 
eee anes 
: R 0 
XX QE Om XX =—=QF Qa XO —AG6 


CPERAND DATA TQ 
AB REG 


73671 


SY¥Cua 
oo BYTE TO 


11 ——~ OBDS 
A OtT 
A >B 
SET*CR 


Oe 
R RELI/O 
Chm + Ot CH 
START OR RESTART 
TIVEOUT 
CQUNT TO B REG 
10 —= OSD2 
A OFT 
A o8 


ial SETHCR 
! 
| RELI/O 


Et On = EM 
RESTART TIMEOUT 
COUNT TO B REG 


Ol ——~ OBD: 
&39CS 


R 1 
Ci XL -—GH 
TIMEQUT COMPLETE 


00 <= OBDO 
A Bel 

A OB 

C SET=CR 

R RELT/O 
3a— 

DECREMENT eouNt 
BRANCH ON 
RESPONSE 


JO END OP SET 
CONDITION CODE 
PER 5ST BUS BiT 32 
SET COND COcE*00 
SET COND CODE®01 


wo emwemET 
BRANCH IF RESTART 
TIMEOUT OR COUNT 
ZERO 


§ O>TIME=GATE 
R NEXTeINSTAIC 
SGmmentciqoe ae 


So ee 
co TO 
QTO0L.CCB 


xXx 


L Pameesteectitot ome J 


IF LEFY BIT I 
IF tert BIT I 


04/28/70 | MACH c7201—02 | DATE 05/21/70 SHEET 
RaSo LOG 048 VERSION 
KOCE MANUAL 
Pete 2353830 IO OPERATIONS AND 
| IBM CORP) SoD TEST AND SET 


1 excel 


43458 
DIAGNOSTIC PROGRAM 
I 6 D 4 M 6 


DAY 1 


194 


1.D.M. OBJECTIVES 
RECOGNIZE THE FUNDAMENTAL CONSTRUCTION OF 1.D.M. 
RELATIVE TO: 
A. LOADING, 
B, — ERROR HALTS. 


C, PURPOSE OF PROGRAM, 


GO/NO-GO I.D.M, 


D/E 1,0.C.E. IPL (ASSUMED) 


ag "2 ne 4 
BS, || H.C, H.C, I.D.M, 
> RLD HDR TEXT RLD HDR 


—* RESULT OF oie ae ee FROM ee 


1. GO/NO-GO... 
2, BASIC STORE (TEST MACH) . . . 
3, BASIC STORE RETURNS CONTROL TO GNG TO LOAD IDM, 
4,  GO/NO-GO MUST SKIP RECORDS 
* 1, 2 AND 3 (HARDCORE) TO GET TO IDM HEADER. 


BASIC STORE (PAGE 23) 


BC =. 15, O(R9) GOBEB25C 
een SOR ond 


GNG 
PAGE 2 
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1.D.M. LOADING 
(CONT) 


Loxi@g | 1A 24 [Oo800004)] REG? 


READ H.C. HDR RECORD, TAPE MOVES TO IRG AND 
INTERRUPTS 


MY TAPE DRIVE? 


LOK1@2 LOOK FOR C.E. IPL - NO 
—— LOOK FOR IDM HDR - NO 
DECREMENT REG 2 


NO 


| LOKI@@ 
+8 


GO BACK, KEEP READING RECORDS UNTIL COUNT = @ 
OR IDM HRD COMPARES 
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1.D.M. ORGANIZATION 


ADDRESS 


000000 ——————>- INITIAL PSW 


000008 ————>- 


S | MONITOR 
POR 
NOT _USED_ 


0020008 ~~ —, SECTION - 


004008 = ———__ > SECTION 


g06008 ——————> | - SECTION 


IOCE IPL - PROGRAM IN MACH STORAGE 
IOCE IS IN DIAGNOSE MODE AND IS A 
STAND ALONE COMPUTER. NO COMMUNI- 
CATIONS BIT ON TO THE CE IN IOCE CCR, 
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A Pi 
LINE 
309 


SECTION REFERENCE 
(SECREF) “A” CE IPL 


CELOAD L 


STC 


1, ZERO [00 00: 00° Bo] 


LCEIND §— [0005 00:00] CEIND 


‘LCEREF 7C:50:00:50| CEREF 


[it ize] REG J 
1, SECREF ‘1  '7C] REG 1 


SECREF 


—LCEREF#1 CEREF 


[ i! $50] REG 1 


—LsecreF+1 [7ci5a! | | secre 
—_ +4 


FOR CE IPL FINAL SECREF = 7¢ 50 01 0 


CPU OPTIONS = 
0111 1100 = 7¢ 


BIT 


MRE HEE & 


EXPANSION 

FLOATING POINT 
DECIMAL | 
STORAGE PROTECTION 


DIRECT CONTROL 
FETCH PROTECT 
EXPANSION 


EXPANSION 


ames 
MODEL 


BYTE INITIAL 
DIAGNOSTIC 
MONITOR 
NO 
CHANGE 
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LINE 
305 


OPTIONS — 


SECTION REFERENCE 


00'00'00'G1| REG 1 


00: 00'00'01| CEIND 


00' 00: 00: 00 

NO PSBAR VALUE 
STORE BASE REG 
FIRST TINE THROUGH? 


|a0' 50! 01:00 | ICREF 
OVERLAY 7C 
00'50'01'00| ICREF 


REG I 


= | 00 oP 21 00 | 


~ TOCE IPL 
BC EQ, CELOAD 
Lo LONE 
ST. LCEIND 
BC UNC,SETPS 
SETPS. ==s-L- Ss, ZERO 
ST LPSVAL 
‘ST 14, IDMBAS 
C = -L SWITCH 
BC _- UNE, SETPS1 
SETPSL «ICL CREF 
“STC 1,SECREF 
IC 1, ICREF #1 
STC 1, SECREF+ 
FINAL SECREF FOR IOCE IPL | 
NO CPU A MODEL INITIAL 
50 —«*DIAGNOSTIC 
MONITOR 


2iNy 


45458 


INITIAL DIAGNOSTIC MONITOR 


FLOWCHARTS 


ae 
f\e 


-IDM PROGRAM DETAILS 


FLOWCHART 


IPSW @ ENTRY TO IDM #6 gy 9112 3F @ pd 1¢ 


CSW 
ANALYSIS IOINT 


SAVE INIPSW @ WORDO 


BUILD NEW IPSW AND rstart | @1 gh go 6 || Or Jd bh vl 
STORE AT ADDRESS 
ZERO 


LOAD REG Lk WITH X'1¢¢9' 


J. Dy 66 Bd|| Bo go go Cd| New 1/0 PSW Points te LPSW DIOFL Page 153 


Hi 


J. Bh BO BO | gS 99 Ch New External PSW points te LPSW EXOPSW Page 153 


a er 
cae 
bh 


LPSW 
FLINT 


CLOSE 


LOAD REG 
15 


LOAD 
WORDO 


+> 
p ad 


SPM 1 


ce 
e 


FISH PENDING INTERRUPTS | 77 By Bo op OF Od Dy 86 | 


RE-BUILD NEW I/O AND 
EXTERNAL PSW's 


NEW 1/0 | #1 oh 9A 9d | pr dd po CB] Points te DIORET 
NEW EXT [91 dh 66 06 | OF of 68 7E| Points to EXTRET 


Lead Reg 15 with X'2¢¢¢! 


te <— [Hanne HY] vor 


SET PROGRAM MASK PER Ol dy BO AO I13F! Gd Gy. B6} Current PSW 
SET F 


Next Instruc tion address 


CC = 60 Fer CE IPL 
CC = 11 Fer IOCE IPL 


Yes 


CELOAD 


CEIND | $6 06 BS OD f 


FROM Sony OPTIONS 


STORE ; 

PSBAR X'agggg358 od 6 ob fd| PSVAL 
a aad 
At yA PSBAR Regs 
This Addr. 

TEST 

PSBAR 

VALID? _ 


Ne 
ADD 32K 


SETSRT 
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Reg 1 


EXEL 


INSURE PSVAL OF ZERO 


Witheut PSVAL Adjustments 


REG 1 i gd 66 oo | 
Switch [ae BS BB Od | 


Yes CC =7 


GOMPARE 
REG 1 
TO SWITCH 


é ob $6 16 Oo 


IDMBAS. >| 99 90 99 90 


REG 1 |99 OP pe Bg 


+0 #1] +2 43 
99 96 $F P| PSVAL 


eo 


Reg 1 | 0d 90 bo 99 


Reg 2 |9 O9 oh Bo 


% Displacement 

Reg 1 Index = g 

Reg 2 Base = 1,00 © Address of 
STRIB 


STRTB | 86 06 Lo go 


Reg 1 


set 


Point te S.E. that centains 
Sectien Reference Table 


Reg 15 | 6d id 20 od 
Add PSVAL {60 08 2¢ 92 


no 


STORE 
IN 
ARGDEX 


| BUILD IOCE ARGUMENT LIMITS 
D1gg399d THRU D1O77FFA¢C 


ARGDEX, | @¢ gd g2 Bg | Peints te IOCE 


Sectien Limits 


SECREF | #2 59 pi og 


ae L_ tom Meniter 


Medel 50 


Ne CPU Options Overlay 7C 


Reg 15 


Add PSVAL 


ne 1 
ca 


Save IDM Base Register 


Increment reg 1 E 06 2B 91] 


Switch = 9 at this time 


LA 1,CEARG1 XX 68 62 7h 


ARGDEX 9 62 #2 7h 
Peints te "A" model CE Sectien Limits 
D1151000 THRU D11FO0000 
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BRANCH Uneenditienal Branch 
TO | 


'-Have built SECREF and Argument Tables and PSVAL 
Based en the source ef the IPL "A" CE er IOCE 


Reg 1 | 06 06 6O Oo. 


worDo = | go pyidiire | xx xx xx xx| (1Psw) 
+0 +1 42 


~ 
Reg 1 | 0 Of 6:91} Channel ef Input Device (Lead) 


CHTB 


4d: d2i dl, 66 48 oa do ge 1p 12 1h 
Reg 1 | $6 dd Oo ge = Table effset fer this channel 


MsK | 84 Adhd ids 26 Ad 16 Ad 4B Od dh Ad de Bd 8d dd Yd dA ECT 


Reg 2 | 66 dd odio | Pick up Selector Chann Mask 


al4 


 stc 1 
HDRCGW+] 


sT¢ 1 
_ TXCCW+1 


STC 1 
RICOW+L =f 


_ Final LDRPSW = 


Medify Header Read CCW HDRCCW 


| Medify Text read COW TXCCW | B2: Ah i2g Oo Il gd do Od dc 


MSK 


86 Biko: 00 26 


Sy. 
Reg 2 | 0d pb Bdidgd 


unesw [ii 
LB: pi: 9i 9d || OF g gD EA 


| | Medified te identify IOCE 1 and Seclecter Chan } 
(MASK ) | 


ECT. 


PSVAL | Op iddigd od 


Regl |9¢ 6 60:90 


a 


Medify RLD Read CCW RLccw | dei ggg Dh || a Wi g¢ dc 
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Increment Reg 1 | 66 64 @ #1 


Switch = zere at this time 


Yes CC#2 


Subsequent 
Passes 


SWITCH 


REG 5 


SECAG1 


SECAG] 


alg 


FEG 1 | OP OW PL 


10 6 pi} 
_ Return address 


Uncenditienal Branch 2 
te page 161 Address 118C 


Reg 1 WM 06 2 BB| 


Ree 2 | DL 9 36 8 
————, 


E BS 38 BB | Contents ef Adr 259 


DFFFF = ¢¢ 6 FF FF | 


inst [1 gf 36 99 


REG 2 DL 67 7F 66 


LAST =| D1 97 -7F 6 


REG 1 | go pe af | 


+8 


mo 
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IN ARGDEX $6 9B. g2 8 | Points te next pair ef arguments 
ARGDEX 
BRANCH REG 5 . RETURN ADDRESS 
TO 
REG § | Jd 1 64 | TPSRCH 
ADDRESS 


mo | mmo 


HDRCCW 


REG 1 Ne Change 


PSVAL 

STORE CAW ADDRESS 72 | 9 OB OF 8g 
REG 1 IN : 

CAW 


LA REG 1 REG 1 


HDRET - 


STORE 1 Resultant I/O NEW PSW | 1 gh go od | 4 0 5 D2| 


g 
Cia 


222, 


Reg 5 $f dy Pi 12| Get IPL Device Address 
(resw) wore [a di 12 dF 99 #9 19 


START I/O TO DEVICE IN REG 
USING HDRCGW 


| 


LOOKING FOR CHAN END 


AND DEVICE END | co=¢ BRANCH TO DELAY AT X'DEG' PAGE 159 
12 BYTES GOING INTO - 7 3 
CORE AT ADDRESS X'FC8! 


TIMING ROUTINE FOR 10 SECONDS MAXIMUM 
LRPSW | bd gy Od dl] OF Ad oD EA 


Leep en 2 instructiens waiting 
: fer I/O Interrupt. Masked te allew en 
| | IOCE 1 Selecter Channel 1 Tape drive 2 


~~ 


I/O INTERRUPT PULL IN NEW 1/0 


eee Oe eS 
1/0 NEW =|d1 gl, 9d 06] 6 fo 95 D2 
HDRET 
PAGE 19 


LOOK FOR CHAN END DEVICE END 


2% 


Reg lh EE gS 18 G6 | Restere IDM Base Reg 


REG 1 AD 6 Odin ‘IN CHAN STATUS ZERO 


QUT RESIDUAL BYTE COUNT IF 
ANY. 


Was it Chan End and Dev End 
Branch te HCSWOK en CC#=¢ 


Find eut what kind ef recerd went inte cere. 


Reg 1 [6 0 8:96 | 
a 


Reg 1 | 90 06 99 '93 Resulted from SIO 


| 
IDM RLD RECORD 
X'FC8' — HDRAR 


Pl P2 P3 Sl S2 Sr !/f3im- -= -- -- 


Flags 90 = Text iFlag: 
Ql = Header 
93 = RLD 


226 


Ne Opl> Op2 


| SIO (5) 


WAITING FOR I/O INTRPT 


Branch te RDHDR-l, ADDRESS X'1178' 


Get IPL Device Address ([@¢ @ #1 12 | 


Issue start I/0 using HDRCCW 


IN ASSAS — om 


iS 
<4 
E 
wy 
ps] 


> IDM RID 


MAABBAY 


a 
| SDM HEADER GOING INTO CORE 
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leeking fer Chan End Dev End 
Branch te HSCWOK 


Leek fer type ef record read in 


IC 1,HDRAR+3 Flag Byte = 91 fer header (SDM) 


‘Flag = 66 


ae Flag = 93 


MUST BE HEADER RECORD FALL THRU AND LOOK 
AT SECTION I.D. 


Byte jcnt |B {di | Dp icp 38:40 
@ +1 #2 +30 +h 


HDRAR 


SDM Sectien ID 


Zero eut revisien level 


Reg 1 Dg cH 36 Bo (SDM Header ) 


ARGUMENT 


FIRST Dl 2 3¢ @¢ (First Section in IDM) 
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Yes No 
OPL 
LOW? 


GO GET NEXT Ne 
- RECORD — 
KEEP DOING 
UNTIL ~ |. GO LOAD 
SECTION ID SDM 
= D1g939909 MONITOR 

4 yy 


» 


4 faa 


LAST OR~ 
< LAST 


Yes 


FAA AC 78-4994 


GO GET 
TEXT 


GET 
NEXT 


PAIR 
ARGUMENTS 


REPEAT 
PROCESS 


D19g3gdd 


Until 3 Sectiens are leaded 


